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mfeWomsskmmKiH \z^i\x^mAmm^-^mo. zhizj: 

■DxmyiA s m&&ttz>z.t&^&2ft%o ^m^(tak±(Dmm<oTu^nft^><D 
xtb-ox. mmmomzkizttuxftm&iizfcm-t&zfa^-* (mm.mfa&®.zf 

*mfimit&L±<Dmm\zmfr. vvm^mmfr** t<omm.moitmx&^ 
&mm\zM\^x¥fmifitefc&&&m?z7n=E-*<Dw.n&Mfrfco s-r. 77 
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-a (pvs) ic&au. mmm<D3Ete'\ ■fc®i&mm-e&zmm$&izis[fz& pvs 
(pvsi~pvs4) <D&m$}fa&mMiz&m vfc -^-ossm pvs3 ©*#gi*n 
v - x z.iz#mmn. \y - a <o ^ r n*. &a u izmis iz & u < mm <* n 

SCt^ofc. BP'S* PVS3 0D^P : B-^ttIfl]14l/-^Ol*lCJtbT 1 t>t!5§ 
M^£fi*fc.gBfc:<5X^ 'J-r:>^<D*lc PVS3 J & DNA 3 c: 

«hicfi)c%urc.^^$nfciefij««*®(cuT pvs3 ^p^-^ig^Hi^L^cD 

10 *fI®©®tg£MlCl¥$UCiia^*fc«K £"f GUSiie : f-©±3SEIC^^ti^^P : E 
-^^Ji*S^bfe'fo<D*SALfc>?^^'r t^MS^^^f^tflU^. Z.CDBM 

&&&&m^Tm* (on%kZft?rc%iMk* (^#) icioTt* gus 

t£&t)m&z?>-*^&ffiwmm%ki'-x(D&m\z£z>x gus ^^^si^^n, 

15 i5tifc. 

(^nm/s^tsfe^p^-*) <z>ir#icj£Sjufc. do^p^E-^^^'Jffll-tiri, 

<hfc<5. BPS. ^^^P^E-^^BiSUfciie^^SAbT^eti-SJKS^^^ 

<o m %k \z *t u x m i> ast n * w-r & «§ m <o n m a* w m h & z> . 
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lc«fcoTi)$&£*i<& (5:1*6 6). UfctfoT* v^iEJiJ^^^-T^ C <h^©^^ 

H^7n^-*©-»*W*l*ll*l/fcPVS3:/n^-*EWfcGUSaft^©**9 
5 itfi^ (PVS3:GUS) 7^P/^f 'Jf A (Agrobacteria tuaefaciens) lC«fc 
y-j^WlC^m^f-SAL/T PVS3 yp^-^jSlt^il^fco ^Ot- 
*S£14lcMfc«Hg-T?i&<5 50bp (1E5U§^2 3) 0®®*:%.$, Vtc. BPS* PVS3 

■ju^-ffe&commiz&mtmz.btiz sobp o^^^i^i^-r-scKticjasju 

10 fr-ofzo 

^iwt^sicitti/fciei^^o^-^ (pvs3 7p^e-*) iiv>* 

2><bO)-?ltts:l\£m7LZh2><, Sfil I=. PVS3 tt^t^'f : Ei«Cfcl^77 
7U + ->Vfl!)^g^%ftll/tU«. 2£>ic iC^ite^-li SIPK 

20 »js*«-r*itf* *&*ji(Dzfui=-* (pvszzfn*-*) it. i-xmmm<D& 
&e>-r sipk &&um?Yi*)vvn?<Dmm^tfim i £i*ftx^z>7 77-t-w osns 

T t) PQ« \zm^M fc^n? p t - * <!: U T« ffl T # £ <fc ^i© £ ti S . 

25 «iwttJU±©wsEfia*at^»aic»-^^T3fe«snfc«b©T?»^-r» ut© 



WO 2004/050874 



VJP2003/015310 



18 

[1 ] &T©(a)~(c)©U-f ft**© DNA £^tf^li® 0^14:7 P =E-f . 

(a) : 1£9IJS^ 1 -C^^tl-S^Sffi^J^^JSS DNA. 

(b) :B5>I#*1 T3F£*lSmgffi5lJlC;l3UT 1 S U < \t&®.<Dmm&W&* * 

(c) : (a)X(i(b)© DNA h U Vi^iV h^ftTT/W^U *XXU, 

SifiartT^me/s^tt^p^-^i^-r^s^-r* dna„ 

[2] lUT©(A)~(C)©(,\-rft^© DNA £^fr^Hl»/&£ : 1*fe:?P : E — * . 

(A) : i£5iJS^ 2-C^^nS^Sffi5iJ^€>J5:-5 DNA. 

(B) : &9iJ§^2T^£tt-5igSii?i]lCtel>X 1 ^ b < li^i&©l£S#^&» * 

-ft bt«it5 DNA, 

(C) : (A)3U*(B)© DNA t7h'J>^i> Hft^ftTT/W^U^XU, fiUft 

iBjartTftissjtstt^p'E-^ <k or^itE-rs dna. 

[3] filT©0)~ (3)©(^-f ftfr© DNA *#t;#im®/S^'I4>' , P : E-^» 

X'mi&m&&&zfn : E-*£ isx®mtz> dna. 

(2) : (1)© DNA ICfe^TI «U <!*«»©«*#«*. »A, Xl*{+Un 
DNA, 

(3) : (1)X(i(2)© DNA £ * h 'J h^ftTTA'f ^'J^ XU, 
i^)l&rtT^m®/£^1£^P*-*£ UT^fglT^ DNAo 

[4] JUT©<i)~0 i I)©^ftl3ft»© DNA £#fr^Jl® /S^te?" P t - * , 
(i) : ISJUS^ 2 2 7?^$ tl-S^SME^J*^^^ DNA. 
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^-*<h UTtSSffc-f £ DNA» 

(Mi) : (i)Xtt(ii)© DNA i^h'J > i> i > h <I*ftTTf/\'f ? U ^-f X 
5 *tt»ttrtT*JS«Jfc*tt?n i E-*£l'"C««-r* DMA. 

[5] JUT<D(I)~(IM) ©^"J*tl*»fl!) DMA *^*,«MfcHllttrt"C#?RBrtS»tt 
7 P t - * <!: U X fflffi-T 5 A JIB lB*tt ^ □ * - * » 
(I) : ia5"J##2 3 T3*;**l<5J£giE?l]^e>&5 DNA, 

10 if A. Xtt{**n3ftfc&Sffi5>]rt>e>fc£ DNA, 

(III) : (l)Xli(l l)<D DNA h 'J >5>x> hft*ftTTA'f 7 U ^-f X~t «5 
DNAo 

[6] fi*|«©«*fC»UT«RWlCJE6«F-r*» Z.t&n®l£TZl1 ]~[5] 
o i\ -r n IC IE K <D A Hi B JE& g 14 ? P =E - * c 

15 [7] 1E5"J#^2 S-Ci^nSigWl^&^S DNA. 

a^e^y, ^^ajs^tt^pt-^jsit^w-r^ dna. 

[10] [7]3Ui[8]|ClEi!tf> DNA *9 * - * 

20 [in [1 ]~[6]m\-f ft^iciEgsro^Pt-* i:» &.ztmzfn : E-*<Dffl 

■t&fe&=f-t. &&tt DNA □ k 

[1 2] [7]Xtt[8]lCl5fJ<D DNA U DNA <tt&l^ UT AJlBf&^tt^ P ^ 

-^^mfiS-r-s dna ^^^nfc^msj^^tt^p^-^^^SJTicB^^ti 

25 Sit^^T^oT, ^rtTfgmUT^ffitlOK^^SItfc^&iSS^*!:. 
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DNA □ >7s V=y<? h. 

[1 3] m^m^it^o^mmffimmo^m^^mm-t^mmm^ 

&f£nitirZ®m& : Gir2>. [1 2 ] iciEKtf) DNA □ >7. h ^£ h o 

[1 4] mmmm=Fit*:<Dft%imyi& sipkxi* wipk ^^^.itir^mm^mir 

5 3, [1 UXIiCl 2 ] ICIHIS© DNA ho 

[1 5] mmmm=f-i*s mmtofsnm mek K^-site^Tfe-s. ci n 

2 ] (C IESS <D DNA 3>^h5^ ho 
[1 6] [1 1]~[1 5]03U-rtl*MC|BfS© DNA 3 h^* h £11%) £ 

^a^^bT#e>tifeji5®s^<*o 
lo [1 7] itiifE?i±if%#:r*f4icJiir3ii#iT<&a* d 6]ici5«o^se^ 

ft. 

ci9] j^T©^T7^tt)\ BW.9z&mw><DW&?>m. 

15 [1 1]~[1 5]<£>(^-f ft;&MCiE©<Z> DNA =1 >X h^£ h-CliM^iSSi 
[2 0] JUTOX^w m±1i%fCilreJlMiim£tt^T&?j;£* 

[1 1]~[1 5 ] 05 U"^tl^ iClBtSCD DNA 3>7h7^ hTlS^fil^^JBS^^ 
20 [2 1] [1 ]~[6]©t^rn*MclES^OilKJ^a^5^ : 14yP : E-^* ^ ^3!5M^c# 
[2 2] [7]X(i[8]|CfB®£> DNA #^3fc ft ICS A £ *lT U <5 il^o 
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IC $> <5 it =f- <D IE W <D M & & ffi In "T -5 til IE H ^ O C <fc £ I* O . 

& s a $ ft/t * - * w ci a $ tire ztn =e - * t wamm* 

io «, ■?-ti*«mi*T5 i fo(o<fc utrsi DNA a>&jft*^p^-*j , b£»E:#***i 

*W^#lC*5UT^fflStl-5=&iB&^©itl*(i^W®y .frSoATP: adenosine 
5' -triphosphate* BPB: bromophenol blue, BSA: bovine serum albumin, CBB: 
coomassie brilliant blue, CTP: cytidine 5' -triphosphate, DEPC: diethylp 

15 yrocarbonate, DTT: d i th i o thre i to I , EDTA: ethy I enedi ami ne-N, N, N' , N' - 
tetraacetic acid, EGTA: ethyleneglycol bis (B-amonoethy I ether) ethylened 
iamine-tetraacetic acid, FPP: farnesyl diphosphate, GAP: gl ycera I dehyde 
3-phosphate, GTP: guanosine 5' -tr i phosphate, HMG-CoA: 3-hydroxy-3-methy I 
glutaryl coenzyme A, HMGR : 3-hydroxy-3-me thy I gl u t ary I coenzyme A reducta 

20 se, HWC: hyphal wall components, Ig: immnogl obu I i n, IPP: isopentenyl dip 
hosphate, IPTG: i sopropy I -1-th i o- j8 -D-th i oga I ac tos i de, kD: kilodalton, H 
OPS: 3- (N-morphol ino) propanesu I f on i c acid, PAGE: po I yacry I ami de gel el 
ectrophoresis, PBS: phosphate-buffered saline, PCR: polymerase chain rea 
ction, PMSF: pheny I me thy I su I f ony I fluoride, PR: pathogenesis related, SD 

25 S: sodium dodesyl sulfate, SHAM: sa I ycy I hydroxami c acid, SSPE: sodium ch 
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ro I i de-sodium phosphate, EDTA, TBE: tris-borate, EDTA, TBS: tris-buffere 
d saline* TE: t r i s-EDTA, Tris: 2-N-tris (hydroxymethy I) ami nomethane, TT 
P: thiamine 5' -triphosphate* X-gal: 5-bromo-4-chloro-3-indolyl-/5-D-gal 
actos i de. 

5 ft, 1$lCfE«tf>fclM®i.K JUTlCfc.t^ilfcTI^Kl&ttl** Molecular Clon 
ing (Third Edition, Cold Spring Harbor Laboratory Press, New York) AIM* 
Current protocols in molecular biology (edited by Frederick M. Ausubel e 
t al. , 1987) £##IC UTff ? Z\ ttfiX^^o 

15 

20 tl-5o 

S 2 liSg^Pl® (Phytophthora infestans) Jggfe&tCfcttS* M&z* V # W 
^fX^rtWPVS (potato vetispiradiene synthase) jtfe^&tf PSS (potato sq 
ualene synthase) «fc^<7)§£Si:|*8g£^Tr STfe -5. 0 (#Mtt). * 

U< liU-X 1» 2. 3, 4 (&*ni*fe) ©Slfe (IO'S^/t^ Xtt*«i« 
25 iCftS*. i^f jf^ix^ 24 B#^*Pil$S-a:fco 
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m 3 li #181*0 14 (P. infestans) m L < liiifntt^jlpf S£>i^2fe& (MIC 

Incomp., Comp.h 3U**4!LSft (Mock) ©Jrajftv* * # t^-f X* * e>ft fcb Ufc 
£ RNA fcfcffl^fc RT-PCR <D&m%7K-r®~e&Zo PVSK PVS2. PVS3, TkTt PVS4 
iC^tNT-etl^tl^P-^^MW^^-fT-^ffltxT PCR£frofcoPVSUPVS2, 
5 PVS3» SUC PVS4 |CO^T-€-n^n 469bp, 132bp, 326bp, &tf 469bp ©Jf ipS jg $ 

0 4 (i^lgEffitt^S (P. infestans) 5g b < li^^l*^^ (flElC 
Incomp.. Comp.h X(*7kM3I& (Mock) Ani&>> -V # 'f tx-f X * 6 tt tB U 

10 U7f U^75K^Htj*ilC«k^r§ lOjug 03:* Wt*ft£$*iS£U» PVS 
(C^-r-SJftJflljf £ffl(^T&j£:/P v h^frofc, fcitilcli HRP *S^#f?£:*JiH* 

^5(i7XMS^ (Mock). it^It (Wound). 3Ui#E£tSli4£ilelB (P. infe 
stans) m\s< ltmmm&ffim<Dmm'& (JHIC Incomp., Comp.) Oyt^tl 
15 ^e>J6tU RNA &m^tc RT-PCR <Z> £S 31 £ ^ -^13 T & 3 . |x->TI:*MMB 

•|4^B<0^^^6B^F^j@jg^-l±fcv^^-f ^mmfrtom^fttc RT-PCR 
l^fc#^7-f^>hP-;k #*>A- (PVSU PVS2, PVS3 V &tfPVS4) (C 
^lW&^7-fV-4Sffll^fc. -e^^m, 176bp, 132bp. 326bp» Tktf 131bp 

©a^x»^n-en#e>ti7c:.T^p-^^^^^i*i*^J;^T rt-pcr g^^gi 

20 l/, ^--<P>micS^Ufc. ijg^&OlgUCfctUT "P ^^Lfc* PCR ^$l£A 

S6« pvs3^y A*u->ot&mmm&zf&m7 $ smm&TK-rm-c&z.ft* 

25 ^±3H>li7X^'J^i'TS$n§. 
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mntmc< pvs3 vj a* n-><D&mmwi5izfm%.7 s. ; w.w*^?®' 1 ? 

&Z>. iSK H7TC4a-"K«*©-»at^-ttilc«<#aiR«*****n*. 7 

5 S 8 14 PVS3 V J kOU-VJktS PVS3CDNA ^ □ - >(0®)RB^^%^StX<tjt«ll 

^a-r. sa^-ii* v hp vtt«ic***&-r*. 

IH 9 (4 Nicotiana tabacum (TEAS), Solanum tuberosum (PVSK Hyoscyamus mu 
ticus (HVS), Capsium annum (PEAS)<D7 5 7 *KH©Bi«*lt* ITS U 

10 fc«5t@-efe<5o #1* V > C»fl5t**3£7 5 / *4*ffl Lfc. 

-It. N. tabacum iHS^rt, S. tuberosum itfe^rt, H. mut i cus itfe^-rt > & 
tfC. annum ite^F-rtW-T > hn Vtt«*»"*".# V**!*®**!* 1 * ^ VIC* 

_, Tr j_ Ksnsysy^^sis^^-r. /t— tv h^^iitt^^n-s K*-f v 

IH<DffiHtt*=l7£SSL^ H, C, DDXXD (31(4 DDXX) lit^fi^V, 5/*X 

15 wv, atf7'^/t54 s vaic«tj (««tt^«Mtt uT5Eqe>n«) ^#sis^r^ 
-r . 

7^ hrt<D;u^7x5-"£JStt*Ml>fc»Jll-ra*. (A) 14 PVS3 7"ni-^« 

h 7 V'Vx V K7 V "fc-f iCffiffl bfc Luc ite^O^fiSSr^'^o (B) IC 
20 feOT. 35S 14 CaMV 35S ^□ J E-^««*ffl^fc»^©^*V7x^-€Stt*» 
HWC |4«iJ£^P ; E-*tt**m* HWCT?»3lLfc»^«>^V7x7--tfSStt*» ■ 
ater (4 HWC 0>ftt> U C*"C*ll/fc»^©fl'*>7i7— KSItt*t^*l*t. 
B 1 1 14 PVS3 ^pt-^(i!)a>7h7f h^^^MIC^-TBT^S. GUS (4 U 

25 S3 1 2 (i«#|C(fc«UTPVS3:/P^E-*J&««S-r* GUS®»«/t* - V*«T 
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iTfes. pvs3 zfu=E- * *mir %>Bm&&is * -n << =Emm&&&muit. 

5 14. U ^'J|C**LTIi#&*Ql«fe). &3feffc6*|IL 12 B^f^ . 24 *IHU 48 ttW 

as® u gus sstt*» gus »fe»5R*ffl^T*ttii/fc. liaiT-esi 

s i 4 i*JBJtEa$?*#'f %tt«iice(t«« pvs3 yat-^a«Rit* gus © 

10 US Sft^^lfc. ^HJ|i3SilPl«S^«lisS (GUSlfefe©P> ho-;U) 

B 1 5 ttT^+ (AA) PVS3 ^n^-^tfBU**"* GUS ©5131 

/^^->**-TH-e**. AA (5 nH) 3U4**JB««*5>**f>f l&Klfifcfc&A 
Lfc. aA»6*|HK 12**1, »tf 24*mMl/fc*£T© GUSJStt* GUS» 

15 Hi 6 tt H^ICJSSUT PVS3 ^P^-^ GUS ©S5«/t^->«* 

tSt'^S. HjOj (5 mM) ^llg^y^^tlMt-iAbfc. aA» 6 * 
N. 12*NU 24**U »tf 48* IHUSilU *:*£!?© GUS;S1££ GUSlftfejgjg^ 

Bi 7i*^up-*/^i>p--*s*-*->y--tficMUT pvs3 ypt-^A 5 

20 SiS-TS GUS OiS/^-i/^^ti-e^S, ^3-^ (5 mM) Xtf^OUP- 
^^+">^--fcf (0.5 U/ml) *J|g«(Etliy Y^fWtailillllcaAUfc. £A« 6 

mm. i2*wk 24*wu &tf 48 mmmm^^m^vo gus cus^fejg 

S 1 8 UtMIT-^K (SA) ICJ&^UT PVS3 ^Of-^^itS GUS 0>9g9l/t 
25 ^->$itn?fe-5. SA (0.5 mM) £ v> V H W ^11186 A Ufc . 
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6 B$H. 12 8$^, Um®* at^48B#IBiajaUfc»^T© GUSStt* GUS 

0 19 1* Cf-9/Avr9 fflSftffiXI* StMEK 00 (CJEfcgUT PVS3 ^Pt-^^$t 
* GUS (D&mrt* ®~e&*>o 35s, Cf-9/Avr9. StMEK 00 . fcSHttffl* 

us ^fe^ja^ffl^^T^^uufco 

mi togen-activated protein kinase kinase kinase, MAPKK;mi togen-act i vated 
10 protein kinase kinase, MAPK;mitogen-acti vated protein kinase, SIPK;salic 
ylic acid-induced protein kinase, Wl PK ;wound-i nduced protein kinase, HMG 
R;3-hydroxy-3-methyglutaryl CoA reductase, PVS;potato vet i spi rad i ene syn 
thase 

m 2 1 iZWX<< tttsftO MEK m&=? (MEK) ©3 - K «S J* <D II 5fl & # * tl (C «fc 
15 ?T3- K«*l*«IST5/*il5'J*^'^H"C*«. 

@ 2 2 liHStfJiSttM MEK iHS^ (StMEK 00 ) <£> □ - H ^^©IB^J^^^tl [C cfc 

20 P9 -C»tltfK5«J*^ 9 Ol5»**t*W "7-). *««0 2 iCfc^Tt* P9» PI 
0, P1 1, P14. PI 5. PI 6, P17, P18£fflUfc„ f&*, *«W4 CfcUTli PI 

K PI 2. P13, P14. P15, PI 6, P19, P20 £ ffl Uifc o 

m 2 4 li PPVS3-1 *»6 pPVSS-IOOxU 3 >^ Q-VOjg^tC&ffi Life 9*^ 

25 TaMi*IIR»*©tott*w-r. 
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12 si* hT^-fe-ric^fflUfe pvs jn^-fmtgz&t}'** -t 

J2 6 (4 INF1 StMEK1 DD f|gilC*r-r<5 PVS3 ~JU t - * * £ 

^ii^^-Tc I NF1 0>J§^I4 PVS3 : GUSint $ft^Ufc7^P/^TU £ A£^IC 
jiAU, StMEK1 0D <Dl§^« PVS3 : GUSint t XVE : S tMEK1 DD £ U 7 ^ P /< * 
T^'J £ AOil^jg^mtJiALT 1 BP^^^-T^ (A). INF1 ©i§£!4 I 

NF1 igjS^miCj^AU, StMEK1 DD ©i§^f4 jS-XX b ^ * - £ & A U & (B) 
S 1 Hfibt StMEK1 DD £fSSt£l±T GUS SitfcfB'**: <C)« 

m 2 7 ;p^^i#Mii^ : f--y-'f i/>-»^?i«*t. (a) iitf--ru> 
*>>^**-t&<5 pgrio6 omit^^f .*-f i/y-»yt*i.woae?K 

C©J§^I4 SIPK WIPK <£> cDNA ©rJn£ PGR106 |C}f A L/tl U-5 » (B) 

H2 8lt, INF1 mmiZti-rZ PVS3 :/P*-*jS1S-*3*-r. -1 337 (pPVS3-2) 

-ei* nm is letter infi *^A-r-5 1 gus jgtt*»ut#snfc. -*» -1237 < P p 

VS3-3)£"C PVS3 7"Pt-^$7 l J->aVt5t I HFl MSlCcfc-S GUS i£1&B!$ 
l4M^lc3s£'>U7b. 

B29tt PVS3 ^Pt-^OttlE5llfeJ:tf PPVS3-1 frfc PPVS3-10 *"C©5*U 
-->a >&B£^"r.5'*&?Ja $: S£'^*£®*>ti*-l337 <t-1 287 © Pe") <D IE £ 
mm±(D TATAjKv *X*S«J:tX CAAT 7H'y^^^:Hft"CHA»^:o 

0 3 0 14 StilEK1 DD fB3llCJfc§-r* PVS3 ^ P * - * a**. "1337 ( P PVS3- 

2)T-l4fct!®E(Cj±'<-C J8-X* — A-T-5 <h GUS £ tifco 

— ^ x -1287 (pPVS3-3) ST PVS3 ^P^E-^^rT 1 U — *> a >T2>£ 0-X* 

S 3 1 14, StMEKl 00 56^-e^S^tl^ PVS3 Zf P ^ - * IC & ftf WIPK £fc 
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li SIPK OKMH^fctfac***". PVS3 : GUSint £ XVE : StMEK1 DD £ U 7 

^pa^^u 9 AcDU&fe&in i/>-»^ii:aAi/T 1 BP^itg-rs (a). 

)8-X* h^>?Ji--;i/«J£AUy£:^ (B), J*£IC 1 BilLT StMEK1 DD £?|3I£ 

1±T GUS jgtt^Si^fe (C). 
5 m 3 2 It StMEK1 0B §I^TglS$nS PVS3 7 P =E - * 7514*5 <fc TEAS itfe^-fg 
JJtK&ia-lT WIPK SIPK (D&mZK-t. WIPK SIPK tkV<< U>*/># 

StMEK1 DD f|©lCj:-5 PVS3 yp^E-^J£l!4^^U<lIlJflJ^tlfe (A)„ $6 
IC, £ MUZtetHlsTS -+f>MViVtz£ZZ. WIPK fccfct^ SIPK £1^ U>*> 

io fljftjsti-tufc (b)„ 

Jte^ll IC fii RE £ tl -5 <fc 5 |C,y t^-ft PVS3 ilfi^^yPt-^^l^t LTPI^^ 

m&z&mcDfems %m dna <z>±3fci££**u*:Si*i i,3oob P ^e>&<s dna (iejhj 

JMSiE5iJ^e>*:-5 DNA £#tf#IJlili ! ftMfl*l? , P : E-*-C&<5<, — CO) DNA IE 
5IJ (IE5"J#-^2 2) 0[>±3fe*£ 50bp (ffi?lj§#2 3) 6 (C&£ $ £ C -5 7 

p^-^jSttOlilMfcfSTTWi&^tifc. C © C <fc # 6 , t*-fc 50bp(K 

?ij§^2 3) # s mmzfn^-ffs&omniztoTMtoTmmtzm®* pv 
25 S3 iifi^^pt-^rovxiE^^^tf^^-efe-gxt^^i^n-s. ufc#o-c, s 
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mm® (&t, i dna mvnt%^?) itmrn-m^^zfu^-^ommizm 

NA ffi?iJ05-aP<D^^^e>JB:-S DNA X& o T *>-?-ftJ&< *>^@E5»J £#tfJf £ (C I*. #! 
io jg®j&^14^nt-*©mif£ic*rfflfc dna «fc«:§ci*t^t5. citpj; e>fc dn 
A t UTMSnS&WliGfl^tf^ 1 DNAiB^J^tDm^-rS 1 0<iJU±£)iSSIE 

iU±O^SiE9iJ^6?5:-5 DNA "CfeS. 

15 miDNAiejij (^u< fi^-^ji^-r'S-gRv 3u;M£&ir3cfc?ic^-<D$tiiS#« 
ttsnsgfett-effi i dna mmmis< [t^omm-r^-^izmmoi&^^isa^xm 
e,ns mM&mw)) zm^&M'S.itKD DMm.m^m^^t>^^>z\i:izj:^x. 

20 zmmr-zz'bcDwmmi'ftZo mto(fi[zi*mz-Hik<D pnaie^ uxumm^ 

2 4 ic^£ft3fc<D£tefflir££<h#T-#<5oiim dna@E5UI* pvs3 itfc^icfcu 

Xm 1 DNA|£?J£3- F^<tlC&*n3^©DNAIE^JT&3(0 2 9 £#!8)o 
COfgi^lCtt CAAT tH^ TATA # y X##£E U , C <DfUf&£ ffl U 3 C 

itCcfc U 2^3|5<7> PVS3 ^'□ ; E-^^isS^^ll^ti-5C<!:i>S:'5C<h^e>.c:oJ;^ 
25 j&:«B*lc«ktitf»t^P : E-^Stt**t-*J«KSr«S*tt^n : E-^* t »&^* 
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CtiftS. ft. C<D0lJlCPSe>-r» CAAT**/*;*^ TATA #y27.1S.E tt&ti DN 
m 1 DNAiE5iJ(CiiSXIiffe<OE5iJ^9>UTS^$n^o 

5 

£1* Phytophthora JS o &^tt#ltD^ ^ £ tlTO 

3. ^^MtfmttfliJi: L/T(i, v-V^f^'E^^ffl (Phytophthora infestansK * 

10 /^Sil (Phytophthora nicotianae), ^-f X^SS^M (Phytophthora megas 
perma var. sojae) V >zi&MWi (Phytophthora cactorum St* Phytophthora c 
ambivora) *ilf ^^HlU^^^IJl^^B £ UTIi, 5? 

* tf'f ^WfeffiW (Sclerotinia sc I ero t i orum) , >f T-<^ fc^ilpffi (Magnaporthe 
griseaK X£ t£#lSi (Phakopsora pachyrhizi) £0iJ^:"3"<5 CI * 

15 fes Jpf^tt^Sih UTIi h^? hWtS^M (Ralstonia so I anacearum, $BM) £0>J 

C ^PlC^Pf-^ (JpfllSfS^tt^P^E-^Om^lcWffl^ DNA 



25 (^"P ^-^(DlSl^^ji) 
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^i^mOZfn^-^ It. 0IJ*.(4\ (Splanum tuberosum L.) UHO 

^tomfrttfrxf J a dna £«tnufc&, ^mozfa^E-^ icfSfi 

a. ®^a©i*mffl^©js (00*14 sds#^ Tris-Hci mmm) zmz.xm 

<0 DNA (^Pt-*) tfitM^i: L/T#6tiS. :?^«f <h UT(40fl;tl4* 
& <D IE 50 £ W f 3 - ** O Zf =7 4 T - * & ffl f -5 d £ # X £ % . 
-feyx^-f "7- : TTGTCTGCTGCTGCTTGTGG 1 5) 

T>^-fe>7.^^-f "7- : TCTCCATGAGTCCTTACATG 1 6) 

lE?nJS^ 2 2 05 dna &&&tfiizm^&te7 : 7<<^--by b^^To 

t y^^^^T - : CGGAATTCGTCCGCCCTTACTATTCCCATC (I£$iJ§^ 2 
6) 

TV^-fe^^^^-f"^- : CCATCGATTCCTCTTCATTGTTAAAGGGGA ( IE 
5UM 3 5 ) 

*mW<DZfO^-*<Dmm*m*±si<D*<DlzV&7£t<tlZ>*><OXltts;< . mx 
A^-f^^U- (Clontech)) £SfUffl UT^IS^-^ d £ d (D <fc 5 & v -V 



WO 2004/050874 



VJP2003/015310 



32 

JM — •> a (Molecular Cloning, Third Edi t ion, Co I d Sp 

ring Harbor Laboratory Press, New York 7 — l^T 

* §g b,« <?3 ^ p ^ - * * m m m m t l t n z - 1 w -c ^ s 0 
io #e>*ifc*p->#»wir-3 DNA^is^^^^^-ic-y-^^p-^v^uTJU 

^:%Bfl05yp ; E-^OilSia^}*li±iE<O i fo«>l-PSe)ti-5 J fe(DT"(i^:< . 0Jx.l£ 
15 mBS© DNA£j««fc££#']ffil>T*5BW©^P^-**^J*L'T*>J:0. 

(i&typi-^) 

S£9J#-^ 1 Offi^JtifeJ:^ 2600 bp tifeoT^nt-^Mi UTfirfp&tJ * 

7 PVS3 ite^-<DlE5UlcfcUT-zooo ft — 1 fttf>i«# 6» £ -5 

25 81 2 * U< l*P#lc-1500ft — 1 fttf>lgg;^e>£:"5II®(IE?i]§^ 3 h 
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Mlcjtf*U< ttl3«Slc-1000ft — lfifl5J£i^6)5:5« (EMM 4) tmM 

^ommiztiLWtzift Moobp<omm i&vmn2 2) ^^m^ttm^izis^x^ 
7 n ^-#%&zG-?%z\£tjtmmt£tifZo--x-ez<Dm noobp om®<D±mm 

frfllJi: |£3?IJ#^ 2 2 DNA (PVS3 ite^tf>-1 337 ft 1ft) £ 

10 

—UtlZ. ftfc<D®m%mi-& DNA (D-g&IC&^SSbfcii^lCfclNT 

^-f %Mf8.i-%> DNA(fip-&. K5IJS^ 1 -?7F£n-5 DNA. sg(i±|E<D^^^l^ (IE 
15 5iJ§^2 3) *£t*DNA (ff)Jx.lflS?lJS^2 2T'^^tlS DNA)) tf>-gfl£5fe^U 
fc^Sia^J^W^^ DNA (JUT, fijfc^ DNAj £: tfeott, 

lay icfc^T-»©ew©afcS6a*fi :! &2*i*. ccT-or-aw&^jiti. mm 

20 tfJlcli, K5"]#^1 (XC*E5UM2~4©H-m*0 ICS£*1*«»E5»K X 
lii£5iJS^ 2 2 |C3S**i***K5y ICfe^T 1 8l/<li*»fl>«»*W.**« 

25 -5. Ja±©«fc3fci!fcSS DNA tt0y*.tf* MIRBfciftll* I*V3«f l/T— DNA 
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«J #--fe*^lCcfc&$Q:3I> fiiif^iiliAii (Molecular Cloning, Third E 
dition, Chapter 13 ,Cold Spring Harbor Laboratory Press, New York)-f ^> 
yA3S8S0£Ps3iAj£ (Molecular Cloning, Third Edition, Chapter 13 .Cold S 
pring Harbor Laboratory Press, New York) |C«fc SflOiAft E lC«t o 6> 
tl-5 o 

1E51JS^ 1 (XI±ffi£lJ#-^ 2 ~ 4 ©C\"i*tl*») <Dm&l&G?& DNA, gHMilE 

*"j»#2 2 (DW.m&mi-& dna <hx h u >^x> hfe^ffTt'A^ 
j^o^aajfert^mmifc^i^n^-***: ut^ts dna tt^mwozm^ 

-*&mi8L-?Z> DNA t UXmi^^CthV^^o iE5iJ## 1 <D1B5IJIC±IE 

— gB<D&^£iin;5LT#e>tl<5iE$i] (X[ii£5iJ#^ 2-4 OlN-rtlfrOE&l IC±IE 
— gP055fe^^in^.T#e>n-51E5iJ) ^^-TS DNA, iiHMiI£5>J#^2 2(DIE$IJIC 

-<XU, *»-3««l*BliftrtT*lSBl6*1t^P : E-^ <t HWI. DNA 

Zl£. /\4Zf\) #4 3 >?S (SOJ^tK^AT-II/X t K, 10XSSC(0. 15M NaCI, 

15mM sodium citrate, pH 7.0), 5XDenhard t 1% SDS, 10% T + Xh^ 

10Mg/ml O^lilJ-^fi 1 ?- DNA, 50mH U y 7 7 - (pH7. 5) ) ^ffllN 

T 42^ TM V + x^-vaVU, 0. 1 XSSC, 0. 1% SDS £fflUT 68^CCjjt 

-f "fcf- '> 3 ViSi IT 50%-fc)\'A7 F, 5XSSC(0. 15M NaCI, 1 5mM sodium 

citrate, pH 7.0), 1 XDenhardt 1%SDS, 10%^ + ^ h ^ >5i£i£, 10/tg/ 

ml CO^tt-y-^fS?" DNA, 50mM U >WL*v 7 7 - (pH7. 5)) £ ffl ON 3 mft&MTji-f 
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(DNA 3>7h7^h) 

<&$:tt**-rz>z£izmm-c&2> dna v^z b&mmznz. mnu&mo 
dna 3 h-^^ bt-tzm-sizi** ^^(ozfu^-^-Bi.umxm.m^ijm^ 

(SIAiUs^) 

©i«an&**attfl:-r*»te**-r«B'b©« { fflt^6ti*. « wok hp* 

« * s« sp -r * m e s e s& * js 1* < t * « « * *r *■ * it e ^ * * a it m =?- 1 u t 

CO<fc P^Sfe^om^^J.!: UTti mi togen-activated 
protein(MAP) + ^--"bfO — SIPK (sal icyl ic acid-induced protein kin 
ase) XliWIPK (Wound- 1 nduced Protein Kinasae) iS14'(t't"-51$t££:W'3"£ M 
EKJlfi^^lUlfSCt^-e**. MEK JtfiT-O— l/T, 5> * tttttO ME 
Kitfe^ (StMEK) ©3-K««OE5U (K8IM5) &tf^*UC«fcoT=]- K * 
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(StMEK 00 ) ^^U^tlTfey „ *%WlCfeUTCW StMEK 00 £a- F-f •g>iie : ?• 
£gAit^E^<^UT?lJffl•r.SC:<!: ! feT€r<5. (Si, StMEK 00 mm?<D □ - KM^OIE 

0 2 2 IC 5? f . 

U*is><D£.&L* PR (Pathogenesis-Related) * >/1 ^ M<Z>5SSU iStt^^O^ 

t§ Ti y7X5R^^-« Ti ^^XSH/Wt'J^^^-^fJffltS^i* 1 

§1X77-^^^^- (ZAPI1 ^) tt£*fJfflUTtft 
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10 

(*-S*-*) 

15 

(jlUft^-*-) 

miZ*i-f2>mm.®i&tt*i--t% npt itfc^f-Oierrera Estrella, EMBO J. 2 (1983), 
20 987-995) nptll iHfis-?- (Mess i ng & Vierra. Gene 1 9:259-268 (1982)) , /W <f 
PV^ ^>(Ctt^£&fo1$£tt^3 hph S&^BIochinger & Diggl mann, Mo 
I Cell Bio 4:2929-2931). > * h l/*iz - b IC**^ jgjjttt^fl-^S dhf r it 
fc^(Bourouis et al., EMBO J. 2(7)), 0 P 4* (GUS) itfe^s G 

FPite 1 ?- (Gerdes, FEBS Lett. 389 (1996). 44-47). )V *s ~7 x. - M (Giacomi 
25 n. PI. Sci. 1 16 (1996), 59-72 ; Sc ikantha, J. Bact. 178 (1996), 121) ft E 
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■e&m^1Zlffetii£> ^ : M\zm^OZ.tifiX^^ mX\Z. Molecular Clonin 
g, Third Edition, 1.84, Cold Spring Harbor Laboratory Press, New York £ 

(Jfc SI &&*;£) 

*mn<o dna 3>xh7^ bx.itm&x*# * - zmwiotenumzmm-zi* 

m (7^n/^fU SAi±K tH'JX^UV^U □ -;U£*'Jffl UTite^^S A-T 

sattwat^sfflfflLTae^^aiA-r^^ras hptfu-->a > 

S«0[)S:^^>^»fCiESS*«fey , mz.\£T#Urt*T U £ AS&lCO^Ttt Proc. 
Natl. Acad. Sci. USA 86(1989), 8467-8471 Plant Hoi. Biol. 20(1992), 96 

3-976 H*#^-r<5^«t:**-e^-S>. 

ft, V-V 11 4 =EmW> ^ \Z It Jefferson (1987) (3C$* 

1 9*#BM) ^ffltSCitt'fS. 
^WQyn^-^fc.fctfSAitfs^^tf DNA U >X h^SAHi 
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m a m m o $a m m e> n tz m m m as £ m n x m m. u m ffl % £ s £ f & - £ ** x * 
5 (*-<?yhmm 

jA^i. 7^Afa, tf^A^SL AhA*I, hOtP^yl, VVO^K 

15 

[H%<»] 

WTo*«s«fl i ~s cfe^TM a ******** 
i. mumm 

20 vf^^-ftfil^tUT.KiEg^ttSe^ Rl £&fc&^£fei§ B D uiiy>v** (S 
olanum tuberosum L.) *5 J; JHE&iftteiie 1 ?- Rl ^^Si U > U (Solanum tu 
berosum L. <fcl?*fci@ S. demissum L. £ (Dmm&U) Ufco Si « ^ > v ^ 

25 {fcttufc. »jnE»*«nj*f*«-r*i«ii. mjEmmnmrn^^^tz^^^ 
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2. mum 

5 T^SftTl^S^tf-r^E^SCPhytophthora infestans (Mont.) de Bary] 
U-X 0 fc<fctfl/-* 1. 2. 3. 4 Ufc. Sfe, ^t^^II^il* 

#(HWC)X 'J ->^-iiiaiCfflUS»«h UT^HWJEaTftffatlTlxS^-lr^Wt 
fefilW [Phytophthora infestans (Mont.) de Bary] U — X 1. 2. 3. 4 1/ 

10 

3. m&UMomW: 

WiH* (at^>yf^) ^M«r7K®7K-Ccfc<;5t^bfc^, 1 % ;*ffi^£i^lig:^ 
h U 0 Aizm 10 ^Ilbfc. >5t^^ : EijlI^^7'fX (BZm 10 mm) 

15 ikfcutik. m io* fla^/mi icwaEUfcaijfe^aa**^***^^ 2o°co*n-s 

^§7K (4°C) iCMUfco tt^SSSS**** V->=l (356 ^^->zl) Tit^U 
T®&£I&y 5Itiifi(ADVANTEC No. 5B) ^T?ft?l U fc. 2t$R± IClitf) 

6tifcjS^^^^^^§7XT-}jfeofc^, wat^^§7kice^ur io°c-e 2 I$l3g* 

20 gUfc. jSSjH^ I*, «*M>T«4**#*r->*yA (DU^>U-X 600, Beckma 

n) £fflUTH&3fcJg£;I0^U, 500 nm (Cfc It 3 0. 068 (10 5 fl&^/ml) 

4. Ifti^i'Jy^-©!! 

25 Doke and Tomiyama, (1 980) <75?j j£ (£|K 1 4 £#B3) iCtfcl^ gE^ffi® ftMfiS 
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#(HWC)£JUT<0J:5 \Z.mm\slLo*J*1i<< : El9LmmZ : ?'< A*i§ift 30 ml <Z)A -p 
£100 ml Eft77Xa^t> 20^CT 2 iiP^MS ^ HJiR y b£ 

TkiiTKTjSfe^LTt^^ jjc^fiS^iaij&C J: U -80^-C/^^«# Ufc. SltS 

®tt£?l§* + -C0S$:U,SttMtf) 5fgM<D 50 mM @fc&|gffi?£(pH 4. 5) iC^il U fc» 
^05^^}^^ V— <r-^ - (W-225R Heat System-Ultrasonics lnc.)^m^TtB 
•h 45 If 5 #PtDi8^jfc*>UI 14,000 x gT 30 #NS'C>#Jt Ufc. #£tl 

fcatjs^sfct^sro 50 mH mmmmmipH 4.5)ic^j§u, nzfiUctm&ifr-emm 
^mtmMn^ -pfco m^nrc^m^'btomi^mtmmo 0.1 u 

14,000 x g t? 30 ^mm^n^xxm^mu^ito — 

^u-^ufc^. ^*c>^^u^o #e»ftfc±;f £$fca>±jf ^fr-tt. jt^n.- 
7 (mm&&ft=?-m 12,000 ^bu^ tkicwut 4°ct 24 Htp^iiflr ufc. it#r& 

a >Ji£le|JRU, iA/|?l/-^-$fflUTi-f ;^MESi^. i^Si^lC 
M©**illia.T;«ia*E»Ufc. #6*lfc£««fl£ HWC <hUTJUTW^^lCffl 
Ofc. HWC ©^ffllCRgtUTI*. y = <r-^-*fflUTHl^ 45 W T 3 ft®Mm&m 

5. ^■nMtttST 4 * xfiomm 

^ (SS'Jv'J ) $i§£*ii7.k-eJ;<;5fcif>U*:?£> i%&miit MJ O A\zm 
i&m&m&JiftlZ^frtrtf-?- (IS 20 mm) 
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4°o -egt^ufc^, ^77f»*ft>A- leafed *n-si©Tic^^u. 21 n# 
5 ±w.s.o*&\z®.-Dxm&\sizvvti'( : Emm ; r4**it* nfcic^# 100 a 

I -To^StKT^FMS 3Hfl^Il/&. #t^:*££: 1 nig/ml HWC, 

^icSMra-anuci*. 2£^je&£*s-(c#^fc«>(^ e^js do 5 m=?/m\) & 
mw^tzwb 100/i 1 mmotto v * # << ^mm^ommmit. 1 *&(c^# 500 

fcj-tc&ofci&ic, Uft#e> 500/i I JgflUfco 

«is*3J:txjgsufc-r -r 7.0. mmmt* s e>ic 2o°c miotic its 

15 

± RNA fflffltt Yoshioka et al. (1 996) (Aitt 5 2 -Cfrofc. 

5 ml mmmffiM CIOO mM Tris-HCI (pH 9.0), 100 mM NaCI, 1 % SDS] % 1 
20 ml Z-^jl'A^hX^y-^k 2.5 ml 1 M h U * (pH 9. 0) f&fcl 7 x / - )l* 2.5 m 
I ^ p P/fv^A • ^ V75;i/7;i/=3-;U (24:1; v/v) % <D A o 1t DEPC MS 53 <D 
«M*C>«(cAnA<M^£«, (8,000 rpnu 15 5^F^ ) Ufco 0HX 

U>t±S*K:ttU 20 ft(D 1 SO 5 M hUOA, 5 il fl'f V^Q/t/-*t 

-20*CTM B*H»«Ufc. (8.000 rpou 15 »B) (Ccfcy^Sftfc 

25 ifc«* 5 ml PT-V-VAtemmmiA M ^7 = ^>^*->7'*- K 25 mM HF 
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b V O A(pH 7.0). 0.5% P'T^-y-JUn 20 mM 2-pt;U*^hX 

500/x I 2M m&i- h V O A(pH 4.0), 5 ml 7,kf&*n 7 i y -)V. 1 ml 
^PP/|v;UA • •< V7S;U7;U3— ;l/ (49:1, v/v) £JlflX.* B<8£SiU, 
li (8,000 rpnu 15$J-F B 1) b£. 0 JR U ± IC 5 ml (D^y^a/V-i^JD^., 
5 -20TCT 1 MMUfc. S<b#N (8,000 rpnu 15#IH) lC«fc U 9 6 tlfcJfc«* 
300m I ^7 = $>=£Att««58lcMU,M©-f V^P/iy-^**P^..-20°C 

"c 1 ni^ti/t! s^a-iB (12,000 rpnu is jcj: u#enfcjtis«:M;a 

Ttf, 500 ix I 3M b U £ A(pH 5.2)-C;ftj£U. ^/k#8t (12,000 rpnu 15 

#M) ufeo 2 m^y iiu, $ e>fc 500 m i <o 70% x*/-;u-e 

10 %t&u. m&&n (15,000 rpm. i5#fbD ufeo *n enfeassutm^^ 100 

s. /--y*>8¥#r 

£ RNA ^TlUUAT^t HT^JP-xy;l/mmj7lcft (iitt 3 7 ^#BDT*^S L/ 
15 7)\fh U y^-f >^;£C£i$; 3 6 £#SS)T Hybond-N+^'f □ >Jjft(Amer 

sham)IC$E^ • gl^Ufc. ^P-^lcmPVS1 c DNA Ufc, 

RNA *H6g$1±fc^--f P>fll^. 42^(73 yUA-T ^U^W"tf-*>3 >S5&[50% 
*;l/A75 h\ 5 x ^>/\jU hmm (S1BK3 7 5 x SSPE 3 7 

BP). 0.5% SDS, 100/tg/ml ifc^1*fe-y->r*if DNA(Pharmaci a)] *T 1 *M£l±tt(K 

20 J2 p iitt dna -jn-z/zmmu* 42 o ctt is mu^/w^'J^w-i*- 

•>3>$fiofc. 0. 1% SDS 4 x SSPE ^T^jST 15 #F B 1 (2 HI), 

0. 1% SDS #W 4 x SSPE 60°CT 15 #FiH, £ £> IC 0. 1 % SDS #W 2 X SSPE 

*t* 6o°ct 15^^ d m) m^m^^fco b^v**?? * -it* 

JIA 0MAT-AR (Kodak) Lighting P I us (Dupont) ffl t,NT,-80t T"C?T 

25 t?^o 
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9. RT-PCR 

RT-PCR It RT-PCR h i gh-P I us (TOYOBO) UTfr o cDNA IC lt± RNA 1. 
Oy g> T^ft^^^'C T-10 praol//il Jfccfctf 7>5 l -fe>*:^'t"*'-10 pm 
5 ol//zl£JBUT, 94^C(1 #®)s 47°C(1 #13) £>fc&if 25 -y--T 2 J\,ft 

ofc. te/BUfc^'f ^-CiJUTOtfeyTfeU , 023 iZttl^tiO) cDNA IC7 

PVS1: 5' -AGGAGATTGTTCGCCCCATA-3' (M M 9 ) JSlZt 5' -TCTCCATGAGTCCTTAC 
ATG-3* 0 ) (469 bp), <fc U < l£ 5* -CATCGATTGTTTTGTACATCTG-3' (IE 

10 1 1) &tf 5*-AATAATGATACAAAAAAAAATTAAGG-3' <K$U*^1 2) (176 bp) 

PVS2: 5' -TATCAATTCACCAAGGAACACT-3' (IE?l]#^ 1 3 ) J&Zf 5' -GAAGTAATTAAAT 
TTAAATATTATCAA-3' (IB5UM 1 4) (132 bp) 

PVS3: 5' -TTGTCTGCTGCTGCTTGTGG-3' (lE^JS^I 5 ) 5' -TCTCCATGAGTCCTT 

ACATG-3' (m&mni 6 ) (326 bp) 
15 PVS4: 5' -AGGACATTGTTCGACCTGTT-3' (KM Ml 7 ) 5' -TCTCCATGAGTCCTT 

ACATG-3' (IE?1JM 1 8) (469 bp). *> U < li 5' -CATCCCTTAAAATTATAAGTATTC-3' 

(lE^IJS^l 9) 5' -AATAATGATACAAAATAAATTAAGG-3' (1£9JS^2 0) (131 

bp) 

cDNA £ l%TtfU-7,f)in.%7&W\\Z£. a-fkx^^^A 
20 T^fel/TA> K<Z>^r&£«ifgUjfc(S:i8*3 7 £#!$). 

10. v?^^^f^ES|g^6 0Bli§14a^©PS 

5?^^f-f tSIX^-f ^^^^^Pr^tta-Ji-©^^!* Dixon and 

mourn (asm 3£#hs) ^-spefe^uxfioybo 

25 ^tKtftlx^^ 3*fc£ 1 Sfi(CUT7JUS*'OHC^3K 
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)i>wimm-v&z# i J at 2g£*n*.¥ii§ic<fcyii#ufc. j £©&7 mitf>i*m^ 

@}£[0.1M h 'J £ A(pH 8.8) 1 mM PMSF (pheny I me thy I su I f ony I fluori 

5 deh 10 mM 2-* )\,* 7 h X* J - ;U] £*D iUBH Ufc&#iP (14,000rpm Z 
0# 4"C). #e>nfc±5t^-80'CTT«??Ufc. 

11. *B§®T(Dll!^* ^sAZMO&mttOttliii 

trite <d ft m \z m i\ % vim znz> re®, win* pvs o^nsrtTco^^^fT 

10 ofco EcoRK fcJ;tfXhol CC<t y«J^Ufc^?l^^^-pET-32b(+) (£jgi£) IC 
PVS1 cDNA (DSERomfH^S^ff AU. #e>ftifc'^*-£*8§M(BL21, Nova 
genHcSAUfc. CO^il^ 50/xg/ml -h)\,*=.*s U >£#fc LB S^igife^fii 
ffiU, 37°CT — RfeigSL^ybo 200 m g/ml * JU^ZL -> U V £#tf LB jSttigtill 50 ml 

£Aftjfc 500 mi :7^xn£ 4 $fflfi, Jg*feJt<z> -> >40m P -- £ U . 

15 &*<D7 57>UlzmmVtCoK 600 = 0.6 (Cft-S^T* 37°C-CiSM1gS(140 rpm)U, 
250/tl *R#«r*>/t*Rtmi: UT»£* Wt*H©»3R©»Blc 
fflUfc. ^(Dmm^Bm 1 Bin <k5l= 1PTG Sj8JPLyT^>/X^R09B5l« 

g|iL*. £ e>|C 37^-? 3 UfFallSlitSS (140 rpm) Ufc. 7X±T' 5 ttF^JP Ufc 
J8Sjft€X/bftRI (5,000 rpm, lOtfF^) lstt a ±;*S£Sfc U » 5 
20 ml * Hi® [50 mM Tris-HCI (pH 8.0), 2 mM EDTA](CS^^Uv C (O O t 

1 oo m i ^pit^ >rtt?m.nwt >/**m.<Dm%tmm<Dmmizm^ 
ft. m^myS-^M't^m (5,000 rpnu 10 Km) u±;f£i&y&£* ±mmco 
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000 rpm, 30 ®m) L£&±;f£$l U . 2fcS$£ ^BiMi^jS 100m I CM 

isufc. #^o[>^^j«cty iom i fo-y-v^u sds-page, sxx* 

>fl?#T£*T^fco SDS-PAGE fccfctf^XX* V)S?#r(i 14. SDS-PAGE XX 
^>P«f©3iaicS£ofeo 5gSti8g£5ii8Lfc&. i!l!£*>/1*H£§UIII^L, 
5 fc*fl§Btf>2fclS:£> &e>#>D«>*#Ufc 5 ml Binding Buffer[5 mM <{ S.# X J~ 
JU. 0.5 M m^it-yh U 20 mM Tris-HCI(pH 7. 9)] iCcfc < Ufc. ^^jR* 

8§@£®#Ufco Mtt^}Sj££jS'fc#Bt (12,000 rpnu 10 #Fi3) ±jf£W;§ 
14B#<t Ufco jfclxU: 5 ml SiAU Binding Buffer (6 M E$.M%t Binding Buffe 

io r izmxtcbo) i^a^issu^, mmm&mfoftM (12,000 rpnu ^o^m) 

Lfc?2^ SDS-PAGE, ^I7^Vilff€?7^fc. SDS-PAGE fc J: ZfiO XX 
14. SDS-PAGE feet tf£ XX * > M m<Om m IC^ofco 

jl^i-l/lC^U. 200 ml (O 4 MJ^m^«f^;SC4 M JSS. 10 mM Tris-HCI(pH 
7.0). 5 mM DTT]|C*t IT 4'CT* 1 B# F^ jl #T U £: „ jt#ffl-i&£ 200 ml © 2 III W.M 
Mffifim (4 MJ^^^W^;«Oe>^m^^^^ 2 M |Cft;Lfc*><D) 4°C 

t? 1 B#p B ^«f u*:. £ e>ic^^f^}g^ 200 mi <ommmmm^i& (4 miii^ 
00 mi <p*5j^i?tji#T*f;£ (4 u mmmvift%i<D ? -zmmzm^febo) ic^g&u* 

4t-e-liftl«fl/fc, CKDjgjg^Xy'O KJU^o.-T'lC^U* iS'C>#8l (15, 
000 rpnu 10 5^) ±if £«T U * - 7 IZ& bfco C£>a#£*S£a 

ftj£<h UT#L#tf>fEgHCffl^fc. Ja±<D*fET» 8 mg/ml 

25 4 mi #e>n^ 0 
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12. ft PVS #ttt©f£§l 

(balb/c. ml a mm) & 5 Bfsmmurc^s xmm-e&mz sterns 

*>rt#n lOOAtg Z^Ufefct =1 >^'J - h7P-f > H7^aA> H (DIFCO) 

® 100ms t'f >3>^U - h7P'f> h7Pa/r/ F (DIFCO) 

3 100m I Btfl£lc;±atU£:. t<0 10 B £ XOm&WEi UTSSlfo. 

ft^ft^js/tv^fg^enfcwcs^iii^^ yntn iooms t.4>^>zfv-v 

10 7P^> h7i>aA> K (DIFCO) 3r^f Sitlcs IfclTJl'i'a 100m I JjtKtCji 
§*U£. -jURSj&tCggJfilU . 4°CT-Bfti*^bTlfilM£fcI££i±£:o C<Dlfilj££SS 
(10,000 rpnu 15#IB) I/* ±it £§ftlfiljf <h 1/H V * > H ->U7 a. - ^ 

15 13. #>/1#M<Dfe& 

&n<»* >n&%.MM<DW£.[$s Bradford (1976) O^jilCt -5^ >rt#m.<Dfe 
m*V b (BIO-RAD^ffiUT^oTto J&fii&li BSA OT#/?R Ufc. 

14. SDS-PAGE J: tf£ XX ^ >fi£#T 
20 ^ >A^llt^fl) SDS-PAGE (i Laemral i (1970) IC*g £ fc. 1*3$ 10m I £ 

tt*4lilr)R[2% SDS, 10% *;U2,7f hl^y -;U. 0.002% BPB, 20% ^/ViZU 
-)\s&<Bti 50 raM Tris-HCI (pH 8.5) ] 10m I irS^U. 5 <ftffl%k)ft Utt&%<>/% 

io% th u y juts K^;u£ffl^-cmM;*i&£?Tofc. 

C7X7.^>PWlis Towbin et al. (1979) <Z>?j;£ (Si5 5 £#B8) iCfifcoT 
25 ff-ofc. SDS-PAGE S0^;k fifffi* -hntJl'P-^ (PR0TPRAN, Schleicher 
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and Schuell) Z^ft^tlfa 2?fflHffi)£ (0. 1 M Tris. 0.192 M ^U*>>» 20% 
**J-)V. 0.1% SDS) IZ 30^^51 UfcgK -feS H9-f ^Py^-(ATTO)©^. 
^-^lCg£»2 mA/cm'O^mSftT 60 ftTHiik'ii.lsXtf Jl$*<D& V/t^R^- HP 
-feJPP-Xl&lCiE^Ufc. CO-hPt^P-7K$ 5%**A5 ( H/£'£^'fc TB 
5 S-TC137 raNHg-fk^- h U 9 A.O. 1% Tween 20 *^Tfc 50 Tr i s-HCI HflfiR (pH 
7.6)]tTf-HIIl, :/P y*>^£?T^£. C©|gt£ TBS-T 15 ttlMKDgfc 
5 #mo>%»€ 2 HfTofcfc, -Tktiltot \sT$L s J * 1S 4 =E PVS jftf* 
(2,0OOfg#|R) £r#tf TBS-T 4>T 1 l^lillt. TBS-T 4* TSSfe* U 

fem, -^m<*<!: UTift^"^^ Is ifttt (Amersham) TBS-T 4>T' 30 <t 

10 jgl£ TBS-T *Tgfc&&, ECL*W*y KA«er$han)«:fflt\T Hyper Film 

(Ame rsham) ± IZ -> ^Tf-JPOtttti € ff o it • 

15. ^P-y©#m 

5>+#-f 'E© PVS1-4 cDNA £|&^&A/£ ^ V X 5 ^HtLJ2 3 |C^"T 

is y^sf v-zm^xtft'enomfc* ©jMSjyicttiiWfc pcr ict u itfliufc. 

JSJfBI*. TaKaRa TaqTM (^jgit) feefct^-Y >tf — h DNA &f8L&-T&AjfdZ? $. \* 
2 ng DNA ■y-"7;l/-t*--1' 0 ^ — PJ2000 (Perkin Elmer Cetus) 7? 94t: - 1 

ttlfel mmn). 53°C - 45 f3>P B T (7--U>^). 72°C - 2 ^Fi (DNA#SS(S)» 

25 -y--r ^;u<t t\e»^^T"e?T-Dfe. 0.8% 7# p-xyjumm&ifiiccj: y inks 

20 ftfc DNAfflrJt<D-y-'fX£5t^UfcoQIAquick Gel Extraction K i t (Ql AGEN) & ffl H 
T^«tU DNA Biff Jt£ ISM bfc 0 

16. ^-^^-r^^^ A^^y^ u u 

•yyA^'fy^u-ii. ens© v-v A^-f y^ u - ( + # -t t sa 

25 ftDesiree, Clontech) ^fflUfco 
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77- *J* n-XDM&lZzf^-* /W y-T -y- v a 3 7 

RDlCcfc IJ fl^fc. 1 h^fcU 30,000 £tS.%>&0 

-zsfeT&i: 200 At I ODfi^^^M XLI-Blue MRA(P2) strai n (10 mM 
VJx, A 600 = 2) ZU-kV. 37tTT 20»SHiUfct, 3 ml NZYM hyZfTX 
5 P-* (1% NZ75>, 0.5% + 10 mM BEH^ *> "5 A » 0.5% & 

-ffc^MJOA, 0.6% (Cil^Us NZYMS^^ife (1% NZ75>, 0. 

5% |£SX=|r*. 10 mM BS®!T^*v£A, 0.5% ig-fk^" h U 0 A , 1.5% S3? 
»*) ±(CSJfi£®bfco ^-^Hiltf^ 0.5 mm (C&SST 37°CTT*g§ L 
4"CTlC-I^P^lU±gfmUfc. igft±©^5-f * Hybond-N+^-^fP VJHCA 
10 mersham) (1.5 M NaCI, 0. 5 M NaOH)T 7 ftM » f *P)#i8 Cl . 

5 M J£<k:h I- U 9A.0.5 M Tris-HCI (pH 7. 2), 1 mM EDTA] "C 3 »F«ll/fct, 
2 x SSPE T;5fe^Ufco £ 0.4 M 7kMitJ- h'Jf ACiot DNA ^l^±(C@ 

£t/fc&, 5 x SSPE (2 IhI) T*i5fc;#Ufc. ^ttT? 6.0 x 10 5 * P - >^ £ B fi*l<£>* 
P->£Sli§£U;fc. 

15 1 $1X2 U -->^E>&, PVS1~4#* >/<-«mttfc^-f T-*flJ^fc PC 

RlCctU SS^n-5U-'fX©^> K#m§2£tT.7t PVSKPVS3fc < fctfPVS4 

2#: v 3 y ~ = >^£frofc. 

-(i, 18. >A^r^y ^^r-bf- v a >Oli^<!:l^^lcfi^fco 

20 

17. 77-^ DNA • mm 

7t-v mkcomm • « am. >s#^s^(s:^2 3 £#bho t^y if 

y n-;KPEG)Jtf5}i (3titt 3 7 icS^OT. JUT^^;i(cJ: y fro£. S 

WW^^-^^S^ctyiallRU, 100/iI£>SM [50 mM Tris-HCI (pH7. 5), 0. 1 
25 M i&fc^MJ^A, 7 mM KB*? ^ 9 A« 0.01% -fef ^ 5 1 >] *5 «£ 1/il f 
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QQ7iv;uA£#tj 1.5 mi ^=l-^iz^ox Ax^[z-m.mm.vit'4k^<mmutio 

200 ml :7^X3£ffllv* H£*fl§S[XU-Blue MRA (P2) strain]^ 80 ml NZYM 
(1% U75.>s 0.5% + 10 mM mM"*#*> s sV A. 0.5% f&it-f b 

VOA) "V 30tT"C — &fiiyi*a!S Ufco (8,000 rpm, 3 #|BL 4*0 (C 

5 ck U ^t^Ufcm^^MS^lHliRbfc^.lO mM fiSm^^^^^A^Jg^lC^^L. 

a 6O0 =2 izis^ufc. c©ct e> ictsgjufc 5oom i (omn^mmmmmt som i <n? 
t -s>»a«*sdo. 37^ctic iQ^famm.^tcVk. 50 mi nzym zm^x w 

TT-M&tSM^mm&mm^tcoZ.V gt&itj- h U £ A*5<i:tf 0.4 ml ^PDTfcJU 
Atr^ADU. Set 10»flIiUfc. (10,000 rpnu 10 4*C) IC 

10 «t U ±jS^I5lJRU. ±m<D 5 1 MO 50% PEG 6000 IC 1 

mm&Wlstco mfoftffi (12,000 rpau 20 4 0 0 (CJ:y;*Iji:£|E]iKU> 400 
Ail Tris-Mg-NaCI [10 mM Tris-HCI (pH7. 5K 49.6 mM t&iff bV 0 A. 4.9 mM 
t&it -Zf^isO AllCSlSUfc. C(D;§j£lC 4/i I <D 10 mg/ml RNase A(Sigma)fc 
cfcTjC 4m I <D 10 mg/ml DNase I (S i gma) £ ;^*D U » 37^ "C 1 ftlH&Jl £ 

15 P P7|v;i/ Attain 3 |h|?7o7£. [HiKU£:±Ji<fc«tf> 2 x STE[80 mM Tris-HCI (p 
H7.5K 2% SDS» 0.5 M EDTA] <fc 5 ft(D 1 10 mg/ml ^P^ ^---tf K £ 

JPJJIIUT, 65°CTT 10 ftf£immis1t'&, PI#fi<Z> Trisg&fn7x/-;U. 
-;|/ : ^PP/frJl/A : 'fVJSil'ZJ^-;!/ (25:24: 1, v/v/v). ^PPTfrJUA : 
-f V7S^7;l/3-^ (24:1, v/v) (CcfcoT, JH&teitiUfc, bfc±Jl (C 2 

20 fSlC^I^; -)l,&mZ.s -20tTT30^rBl^iUfci. jlrt>#gl (12,000 r 
pm, Uiftffi. 4°C) (Cct y 2fcl&£|H]i]XLfco 2fcl$£ 70% / -^Tjifeifrffe. X 
JElzigU* 100m I <0 H 2 0 iCjgj^Ufco 

is. n-*f>mm 

25 itto^p->©^DNA*m3eoiipjpai»* (sis) cj;y«flsu. 0.8% 7 
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# □-X^mmaciftlcJ: U ftWO-ftttM 3 7£#BI). ttSUfc DNAffliK•£7■ 
;^;>3 U y^-f >^}£C£i& 3 6 £#B5)lCcfc y Hybond-N+^-^T P >JjI(Aniersha 

"P«^DNA^P-yii.^>yAy^'r5>^;i(Feinberg and Vogelstein, 
5 1983) (Ccfc y [a-"P] dCTP(ICN B i ocheini ca I s) fe «fc & Megapr i me DNA Labelling 
systems (Amersham) £ ffl I* TWWk L/fco 

DNA ^U&JgSl**::^ P >M&* 42°C<DZf Is/S* 7 V #4 V- ~> 3 >mmiS x 
xVA^hjgjg (Xi^ 3 7 5 x SSPE CfcSK 3 7 £ . 0.5% SDS. 1 

00 Aig/ml mM^^rm^ DNA (Pharmacia)]*"? 1 H$ PbT ± Sfe M "Pi 
10 ^DNAyp-y^^iPU.42 0 CTT16H#F^JU±n>r ^'J ^-f 3 >£fr^>fc. 

0. 1% SDS 2 x SSPE tfT 10 #F^ (2 0), £ 6 |C 0. 1% SDS M 1 
x SSPE 10 ttffl (1 lei) «2feJ!fe»L*fc. gtj^fi-r^TMSTTftofeo 
5f- i**? 1 ?? << -I*, 4 JUA OMAT-AR(Kodak)aJ;tXli^$fi Lighting 

Plus(Dupont)£rfflOT* -SOtTTfrofc. 

15 

i9. s \i<omm 

igSPE?i]£;*j£-r5£:«><Z>Blft DNA P - - > 4/ |C Id: v pBluescrip 

t KS+ (Stratagene) 

a 6*I6D ^ P-XD2: DNA €ffi£0*JIBB£ IC «fc U »Hfc L , 0.8% 7 

20 X a - X? JUMHTfcm iz £Vftm I, tc&&M 3 7 £#!&). a 6*IC0 DNABm«:^ 
fr7#P -X^l/^ QIAquick Gel Extraction K i t (Q i agen) £ ffl l\ Tii b fc . 
^HHfilC J: l J Mit $ -li.AIkal ine phosphatase E. coli C75(mSjt) 

icck-sjufcy >mitmm (37<c, 1 i$m) zn-ofzik. y^y-ju ^pp*;ua 

-f V7S^7^3-;l/ (25:24:1, v/v/vh ^ PO*il/A : 'f V7S^7J^-;i/ 
25 (24:1, v/v) {Cfc^T, JK 2fe }* ffl U . lal iR U ± H (C 2 tea<D#l* / -;i/*5 
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<fctf 20 irt<D 1 MO 3 M NaCI -20^CTT 30 ^illfct, (1 

2, 000 rpnu 10 ttlBL 4t) (C <fc U 2fcS££ @iR U 7c:. ifcf$£ 70% X^y-^UTSt 
$£&.ME$£*SU»20/i I TEC10 raM Tris-HC! (pH 8.0), 1 mM EDTA] izMffi 

ju±©et^ iciisufc^^^-fe.t^'r >u— hi. • -r 1*©^ 

JWJ±# 1:1 ££-5 £5 IC^MU* DNA Ligation Kit ver. 2 (Sjgit) lei; U 5«< 
-7*- v 3 > 1,7c:. E.coli JM109 Competent Cell (SSI) 7 -f — *> a > L/ 
fcy^XS. H DNA LB/Amp/X-ga l/l PTG S^i£*&± (1% Bacto 

Tripton. 0.5% |#§X**. 1% Jgftthy^A. 0.1 mg/ml 7>tf">'J>5t 
0.004% X-gal;§;&, 0.5 mM IPTGjg;£. 1.5% S^*»5lO (C&fflU, 37°CT 
■T?-WLtgmistCo Wfijl^U/S:#3 LB/AmpJgflsJglfe (2 ml LB. 0.1 mg 

/ml T>tTv'J>) T-Pfc**U, ^^^S K DMA(D^SI«:ft^)fco ^7^5K 
DNA ©ttfii 33 <fctfHi!Ui. Flex i Prep Kit(Amersham Pharmacia Biotech) £flH*T 
fro £:„ 

20. DNA^giS5lJO>*^^^-^^-X^*/f 

&gIE3nj<7>>*5£li. 7***5^^ - 5*- •> 3 >i£(»3 8 £#EQlCg^< PR 
ISM Dye Deoxy Termination Cycle Sequencing Ready Reaction Kit(Applied Bi 
osystems)^ffl^Ttr-=>^.R/S^<7)^14^ V JUT S. H^4"f«)iti*i 

ti&mumomfrii y ici*. abi 373s dna ->-^>+j-- • dna *>->r>*giJ)jp 

«f^M (Applied Biosystems) £JBU7c:. i^«7 5 ^ 

DBJ)05^Sir3 >tf3.-*-£> BLAST ^n^AOfcifc 1 $#l)$ffl^TiiLfc. 
TSy^@E5>J<DM9«JICli, CLUSTALw yP^^A(XiJ5 4 3 £#BI) l^fc. 



21. ^-r#>f ^Eife^n h> f 7^H^fflt^fc^*^>v ^ x>'^•7y•t-r 
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-svm^&mzfU h^77h*fflUfch7>^i>h7yt'rtt Hashimoto 
et al. (1992) (3tflft 1 8 £#B8) *<MSIC, JUT© cfc ? (Cfr o fco 
H^^mm^^(OZfU hZf^* 1 x 10 6 800m KO. 5 U mann 

itol, 0.1 mM MgS04, pH 7. 0) [C, S -5 iHS** 25/i g »D tf * V ? <f > # 

feufe*^^ Mc&U, iHS^SAgm CUY21 ( h + ^tJ-'Txy*) £fflur 

^m3SE^#"CXl/^ bPTKl'- h(60v, 50 pon, 75poff, 4 0) U . $ £ S 

/Lv^i-yic^u, *±ic io ^p^gufc^. ±jt€nxui^^, 900^1 tern®. 

12 ftigS^U- hlC^U. 20°CWHf RlflC 1 1$ F.3 fi* g U PVS3 

iCtt^SfflTK* 100m I *> U< li 1 mg/ml HWC^IOO/zl *A *-T 1 2 fg&Dlfrg U fc. 
ftfc,fvyr^3>l>n-;H:li CaMV 35S ^ p ^-fffimz^ts** * 

^"n h^^X h£ 1 x PBS T'llkfristz'ik. Dua l-Luc i f erase Reporter Assay 
15 System(Proraega)«rfflUT;Ui>7 x z> — -if ;S!l U £ . 

22. ?f* « S£ IS GUSffefe 

BM^^M^O-ftiafcctrJ GUS gfefeUfc Jefferson (1987) (XM. 1 9 £# 

20 fflt^fc. flSK^^^ * — pB 1 1 2 1 (Clonetech)O CaMV35S Zf P * — $ & 8>J & U » ii 
IRP^^P K>±3SE 2648 bpOPVSaJt^^P^E-^-^^^: GUS it&TW ±3fc (C 'f 
>7U-AT GUS ^jHIR$n-5«t ?> IC BamHI £:J> UTjS$S Ofc (IH 1 1). C<D^ 
— Agrobacterium tumefaciens LBA4404 (Clonetech) |C X 1/ ^ h P ^ U" 
-*>a >;iT^A Ufco«JI& 2 tfPd) A. tumefaciens ©ig^iS* izmt d 

25 <tT^^3it\ v- — lyfJ (D 3C5ZR igife± [Sucrose 30 g, GellanGum 2 g, , MS 
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mineral (10x) 100 ml, Fe-EDTA 5 ml, Myo-i nos i to I 100 ml, 3C5ZR vitamin 
(Thiamin HCI 1 mg/ml 1 ml, Nicotinic acid 1 mg/ml 0.5 ml, Pyridoxine HCI 
1 mg/ml 0.5 ml, Asparatic acid 1 mg/ml 0.4 ml) 2.4 ml, IAA (0.1 mg/ml) 
5.3 ml, Zeatin riboside (0.1 mg/ml) 17.5 ml, pH 5.9, per 1000 ml]lC ZO'C 
5 TT3Bn§IIUfc, Jl^-T'f ->>(100Atg/ml)fcJ:t^ Cefotaxime(300 

Mg/ml)£#t> 3C5ZR tgi&± IZ& Ufc. C ft* — JIM CT £ izm U SS b » '> a. - b# 
tf}3t SI S£igifc± (Sucrose 15 g, GellanGum 3 g, , S1 mineral (lOx) 1 

00 ml, Fe-EDTA 5 ml, V2 vitamin 2.0 ml, pH 5.7, per 1000 mOlC^^T. *B 

10 GUS ffefe-rSlgli, H^ia$S£ GUS 3fefe;g>£*[X-Gluc (50 mg/ml i n DMF) 100 
Ml, 500 mM Phosphate buffer(pH 7.0) 1 ml, 100% Methanol 2 ml, 0.5% T 
riton X-100 7.9 ml, per 10 ml] (cMBEifiS L» 37°Ctf)l© I^ftTt-I^^fe 

■t&o tcoiik. m&mffizmm -;u : -feQ-ju o = 3 : n <d®. 

15 m-TSI^Ii, BtfeUifcffll«*5* h7i/-;HiS* (lactic acid 10 ml, phen 

01 10 g, glycerol 10 ml water 10 ml, 40 ml ethano I) Tft;* U , C l J iS 
Lfco *<D'&. P^-;K2.5 g/ml)^^^a^1±fejiilff±T 2 BBSh 4<C<Z> 
BtH^^TT'BJtfeUTtamU7fc(34:^4 9£#M)o 

20 23. 'S'vli^ t^l&^UcfclT-S Agrobacterium tumefaciens ^r^L/fc h^>>*x 
Vr-7'yt'C 

A. tumefaciens <&^Ufe h7>^i> hTy-feftt, Chang et al. (2002)0:* 
m (5ti«7*#SS) iC^l^Tft^fc. Cf-9/Avr9 3=£te StMEK 00 (SESnJS^ 7 ) £ 
tt)VWtU-^f^-$XUi7 hPfvl/-ya>lC<tyiAUfc A. tumefaci 
25 ens LBA4404 U 77 V v > (50m g/ml) fc <fctf Rfr^tft^^K^an^-TigS 
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L/fc.A. tumefaciens £jl/C> (3,000 rpm, 155J-p B 1) iCfcUHU.SA^IigO 
/10x Murashige-Skoog salts, 1/10x B5 vitamins, 2% sucrose, \% glucose, 
150 /iM acetosyringone, 20 mM MES pH 5.4)TlSUt 0D 60 o = 0. 1 Id£:-5«fc5 
(C;gg£ii3MUfco 1 ml ©->U >y*fflUT*©«*»6»ii5»*aAU» 20^ 
5 IC GUS §fefeLfc„ 

<HS£0IJ 1 > ^@£@Ufc5^;tf^&Mf£lCfc(*3 PVS mRNA <DWmW} 

10 «B#tt -flEM^* X* 3tfe«fclJ^ RNA SiUil/T, PVS1 cDNA^fflU 

^agjK^-lCfcUT. PVS mRNA <DWW.WWt(> 

<mmm2> mmmmnvfcwm t&Mi^icfcits pvsi~4#*>a- 

15 ft A ft ft RT-PCR 

^•fr^^^ijimm^lCfcUT, PVS1-4 ©ofnw^vA-iiiautus© 

amgufc^^^rw^iaaE^-f 3«t<fcy± rna ^teasL-T, pvsi~4 >a 

— ^SWS^7^ T — 10, 13, 14, 15, 16, 1 7, & 

20 i s) *fflur rt-pcr gifnttB^JiE, #aatti*iBa*cfe 

PVS1-4 ^-ft^ft 469 bp, 132 bp, 326 bpfcJ:tf 469 bp ©ti^ £ ^-5 * 

>fXi:/0 F*Mft*S*ifc(H 3 ). 

25 HglCfclt* PVS * WC*«0£l** >#*f 
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pvs rirna owmw\ntfi%n.<D* yA^a^figicKRfesnT^so^p^sfc 
\.\ zrcto* mmr s. ;&uv\&miz±Mmft-c<D&%i&fi?fco pcr 

JcJ: U mmistt PVS1 cDNASiR^®£56:H^**^ICi?AUT, 3=-:*-l/ K*->> 

/t^IlCOOt SDS-PAGE £frU, CBB jSigT-gS-fe Ufco f£ fil H # IC 8 3 

kD 05/1> Ktf&ffiT^fcODT, C<Z?S#J&>e>^iii£:jS#Tl&*L, JjUfcfEti <D JftH 

ftmisfrfaW&m^TiiitevJim&tfiMufztzz. 1,000 te^icu-rfflo 

10 fcii^f, 10 ng <DfaW>Ztk&-?ZZ£&-?Ztc 0 &L'&<D O x* * >J8#r ? © 
lc3£#£:ftffi£^U7tftftT'&££M£nfc©T', 24 H#Fb1 x^f >^ 

?kms , n u - * * ii&*ni4 u - x * u x 24 h# m « * -c v * -n << ^ 
mm^^f y nr*teH«-*ss«i^ st^-f^f^ pvs ft#£ffloT9xx* 

15 GmmtmiZ PVS *>A*®(DM#IS«>e>*l£:. 7K^S^T"(* pvs 

*>rt&m.owwtmisr> i ontefr^iz. cneo^ii*, pvs mRNA rot i^. s 
6-9 n#^?^«: (Dm&&3z&-?2> , bvefoz> tmxznz, 

<mmm4> mmmmm^ft v-YiM^mmffiiztsvz pvsi~4#* w\--i$ 

20 ^ftte RT-PCR 

$**#-f ^aaaiicfeuT, pvsi~4 ©ofnc/vA-^isbtus©^ 

F B ^*T^B*fi*]lCv'^^^ ; Em3ttJ:y^: RNA ^ttlUl/T, PVS1-4 
^^^^7^7- (IE*"JM1 1, 12. 13, 14, 15, 16, 1 9, & 
25 #2 0) ^ffll^T RT-PCR £?tI^, ^<D& PVS1-4 cDNA ^ P 
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- 7 & m i\ t D-tf y m m u ft . m m n m m m m. , n m m n. m & a e m n \z & t \ x , 

PVS3 |C*5^T<D* 326 bp<7)^^$tl€>-y-'f'XlC^U^ mRNA OWm*^? A > K 
#&m£*ifc(0 5)„ THv^-f ^3 > HP-^i: UfflU^^^SS^ffi^O 

RNA <£ffl^fc^'n(Cfel^TCi PVS1~4 ^tl^tl 176 bp, 132 bp, 326 bpfccfctfl 

5 31 bp <z>mj£$ft<5-!J--r xiz^> p&mmzfttcm 5) c 

^i'^-r^©^/ A-y-^fXfi 1 fefa^fzV 1.6-1.8 x 10 9 bp T&ll (Arumuga 
nathan and Earle, 1991), W tfj S A? 4 7 ^ V - <DV -( XW-ftifetf 1 
10 fottV 1.5 x 10 4 bp &fcit*#'( : E& 4 fg^-efc <5 C <h £ 

v' + tf'I'iEW^fettS:** U-^i>^-r^fe«)lCtt, '>&< <ht) 5. 
2 x 10 5 ii<75^^-^ 'J ^dX, PVS1 cDNA <D± 

m&ZfU-ZftlsX. 6.0 x 10 5 <@£>:^-££X£ U --V^Ufc. I*** 'J 
-->^<Z>*§|I, 87 n IS £:ft/io dfte>, 87 ^n->(Oot>. PVS1 

is ~4 ^issijf <5<t£ic, jt^yp^-^^^^^sfcfe, pvsi~4 ^n-en©* > 
,t-iftgift&%MjLX'zf ; 7'(^-zmmis* ^(d ?cr mm ^mn^mv tt o pvsi, p 
vs3 pvs4^^en^n, 3 * p-vjUrut 2 3;^x^'j-->^^ 

X# ij — - >^0[>jgm?#e>tlifc^ P- EcoRI, Hindi I I Xhol l:«t U 

20 i|i$&}S<fcU, U -^>^(D|g^fc^^ v-lc<fc5 PCR M^^P-^i: 

A-f ^Xl/fc EcoRI fcett* Hindi 1 1 jHHtlCJ:<S DNAffirtt^ pBluescr 
ipt KS+^£* — (C+f- P-~>^U, ^ai£5iJ«:>*^Ufco 

25 
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-y-y^ P-- ytfVfc. PVSK PVS3 PVS4 <d dna mft<D±t&mw.&\<D&iM 

£irofc (0 6. 7, 8, 9). ffi* @6Ztt^0 7 fcii PVSStf^P^E-*^ (IB 
9UM 1 ) &t*P- (EJflM 2 1 ) #3K£tl£. PVS3 cDNA fc<fctf PVS3 

5 <DV S AffimiZ-D^Xm^Zfclb. KlC^m^tlTU^ PVS3 cDNA (XK 5 3 £ 
#^)<i:*:|ISIS0"JTf#e»nfc PVS3 f J k DNA £ tt$« U fco PVS3 C^OTIi 3' 

OtfW > hP>T#lSi2ft3C<fc#Bfl6>i&MC&ofc (HI8). — *\ PVSK fccfcrj: 
PVS4 M^Tth. 5 0<ZM > hP>-e^lSr$tlT*5y . PVS3 tlil&oTUf; 

io 9) 0 $>*#^ififc©»*«mtt4«HrT?fcu» #r-r \> J A4>ic« 

st^^E-r-5 0ij*^.e>nTu-5 (Si5 6). ^nfiE^ij-r^enfe pvs3 a^p 

->*>3* nmmm%i<DfrW PVS3 cDNA £g&oTU7i C PVS3 

Back and Chappe 1 (1996) [i , -fe X > •> * 7 - "tf t fc It £ »fl6$Hfc IC O 
15 (XK4 *AP (TEAS), h 9 # 7 V (PEAS) (7>-fe * 

;u^>->*^--if-e&<5 5-it:-7U7 t*n*>~>>*-i££s tax(Hvs). p 

■*#-f ^(PVS) O^fa^f-f >>>>^--^Oti^T5y^lE^J^l:t^Ufeo 
PI D VS T&<5 HVS PVS3 PVS4 (Dfel IC*3U"C vetipiradine specific d 

omain Tli, 90% JU±<P Identity #^fg£ ft/5: (@ 9 ). — # , PVS3 £ PEAS <£>Ri] 
20 TI4 80%JUT"Cfc-pfc. Sfc* SM$S£SBft<D#£^£ ar i s to I ochene specifi 
c domain fCfcOTttv PVS £ TEAS, Sfcli PVS £ PEAS Identity & 78% 

~89%TT&£<DlC*t L» PVS <h HVS (DfflUlt. M%U±t^Z>M^ I dent i ty 

25 & PVS 1 feet PVS4 It 5 OCD^ > h P > iCttffll $ ft 3 6O0I*V>*e»i5 
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Z£tfMZfrlZl3lv1t (0 9). 

<mmm7> zfa h£fflufc h^>^x> h7y-fe>nc«fc3 PVS3 zf 

U=E-90> HWC f&^14 

;l/->7x^-i£05±3SElC PVS3 HUeyP^E-^IUg&^jSI&SUTftliU*: pGL3 ^ 

^^-4ii/^hP^u-*>3>Typh^^h-eiAi/, hwc ic^-r^csg 
i4£t!^fc(i!] i o) 0 *MiEicht^, hwc mmmvitrnMizmi^^^y x^- 

-hf j£14^IS«>e>n^limiCffltN^:i^iRPfBS&=i K>±3fc<D 2,648 bp ©Mtfi'J 

«> * - icfs^-r^ c t &m e ic& ^ fee 

<*!60U8> ^S^^^^lCfc^S PVS3 itfE^tDflSli&lS) 

l^iSffllC PVS3 ©fgljtlfclnl^li^-Sfca&lC, GUS m&=?<D±7fo{Z PVS3 tt^P^E 

** ■? 2> X IE 15 Hi 14 it Is 7- & n tc t£ I \* - ^ > IC m A U ifc » IE % * W ft b . 

mmizft-tz pvs3 jie^-ojE&s^w^sB we^K<E*^ir^-f 

a5£tfJI&UTSSH#tf)lC GUS ^feUfc(0 1 2). ^-(D^m. W&g&ftl* 48 l$|fa&lC 
*3UTt) GUS m&Zfttefr-ofro Lfc^ot, ^P^-^lifgWlCJS^U&C 

^U7t<tc5, 6 a#F B mrtfc gus %k&t>mAmi&-zmm£tifr(.® i 3)„ sec, 
y p - * ifimmmmm 14 u - <nmm iz js&g-r £ - <t * ^ b t s . 
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<< =Emw±toZ gus i 4). gus gfefeO/H^T 1 ^ > hP-^t 

$> %m.i3.fr -oil. commit. *zfu^-*tfmw.mft&ttoizfc&?zz.t%7ii 

#@XU '>^-TfflIlt GUS fifefeUfc: (1^1 5,16.17,1 8). S J V # <i 

^&mmom<DmtiiimmmT'fo%7 : ?* p^mx-mm sterns. 24 mmamizts. 
z>t gus x<Dm&&mmztifr (n 5). ^^mmm<D--ox$>^mm<t 

fg#>e>ti£:^o;fc (1^1 6. 17, is). 

h^hMfrZtlPlM Cladosporium fulvum (£>$#Mtfjx U v^ — Avr9 IC*t 

h" 5 ? hflaofi^tttite^filft Cf-9 «f|Bft*t.1l«fii«i*tt»l/. 
iatk«RiiSA««»*ti*e:<!:««J;<»i6tiTO* (:£$* 4 1 cf-9/Avr9 

*7^P/^fU ">A*^Ur-iSWlcmiaSilfCSI^$H±fc<!:C:5, GUS TSftfe 

stifcdi 9), £e>ic. cne>ig}attiie^©T3iEic#^u, a^oiaftisfS 

£WI<5 C <h X>^3EH 6>;ft'rO'5 salicylic acid-induced protein k i nase (S I PK) J: 
Tf wound-induced protein ki nase(WI PK) £ U VSHfc UTS-tefl:^ SUS^tSI* 
ttRftft StMEK 0 " , 8) GUS /&'!4#*i84t> & 

tl7t(S1 9). =>> hP-JHCffll^fc>r>*- h-£&fc£lV\'-f ^U-* 

^-^frT^n/^-^'J £ A$gIUfcIII-Cli GUS§fefecm#>e>*i£:j!» 



WO 2004/050874 



VJP2003/015310 



61 

U v^V^fiJclCfe^TS^J&Stl^^fct- HMG-CoA reductase (HHGR) jte^li 

Mate^-as*®* ureses 1 ). hmgi itmmizfc&isT*Tn<< y-vv^t 

)I13U<< K^ICSiSKU* — HMG2 *3<fctf HMG3 li m 8 v ^JKCcfc U 18* £ 

*u u->^>^iaK:iiitt-r*c:iA«»i&tiT^*(xitt9*#H). s^af-r^tt 

5 ^(CfcttS PVS itfe : F , fell^(C^Siifi : f-«l«:Bfi!tUv PVS1~4 ©*>/t-## 

75-f7-*ffl^T RT-pcr *fT-Dfc.«E*BO«Wttfe<k^#a*H4 
10 -PCR «?7ofe(El 3). 0\-rtl(DU-7.*^®UytJi^lCfcUT ! t), PVS1~43:T 

v/t-<o/t> K^Jt^^ti-s-y-'f xic^m^nfco cineo^^ti. ^>s< 

o S f'J ^ t# ^ t n pI * ^ -T <Z) <*: S to n -5 . 

is pvs mRMo^mmm^tiip^^^^mmmmizisit^ pvs^va^s^^ickpa 

$nrU<5(D^P^-57t«), i?tv*;tf>f PVSj5tft£^i£U. ^I7^>l«f4 

RMA«ffl^ry-if>»«f # **i tt u is u 

20 -^iSflE-efaPVS mRNA^^@^6-9^^€re-tflC-iafi*IlC§«-rSC«!:^l{ 
ft3*lT^<5 2 » Ji53), PVS mRNA O^fSifclS)^ PVS * >A 

»«*aiufc5;^^-f ^ttMJtt^ywau&^TJBttH^cfei^* pvs **s 

25 CCDSSHHi* «SttU-^SiCJ:otC*77^h7L'*v'>A { lit§i 
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±#j£|CfcUT{i*3-Hydroxy-3-methylglutaryl CoA (HMG-CoA) *&^AP>8 

*^^fi£t-<5 PVS <D^^>*<S^)aSiiJ«:m/b-r<!:#^6nTtNS (Xi2 9, 5 
5 4. Zit/O (0 1 ). HMGR 7S1«fe##gl*n1S: U - ^SiE lc feUTC^f U 

OS 5 2 £#Pg)o HMGR ©SttifclRl^#lt-rS<!:> -7*#>f tffl»-!S#l 

15 &ac«t y pvsw4 tN-rtio^ >/t-ut§&%iUT^2><Dfr&wi*<z>rc#>iz. mm 
14. #m^i4u-x^@fcJ:tX7KMa^^ii#^icmiaiNii^e»JAmufc± rna zm 
mtux rt-pcr ^fr-pTt (n s) a m%i®.ammni'-*mnmm> icfc^r. 
pvs3 ©^d^^icgi^^n-sci^ffii^^tifco -isic. ^^^^^mm^iicfc 

WbfrT-itte^tfs ^fD14u-7^@ic«t y pvs3 ^fg^^ti^iiiii, $70* 

25 PVS3 fccfctf PVS4 ##e>tlfc (06, 7. 8. 9 ) . 5 tlfc PVS3 <7* / A 
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/? n->&J:Ztm.\zm&£tl~C^Z PVS3 cDNA £&it%tlsfc£Z\Z>. ±X<Dfefe 

a {-xm*. JS.U2 9 £#flaxn i ). ®%<D'$$mzm*-r&*.**T)v*>i'* 

5-i£l* 5-Xtf-7 'J X hP + >«>>^--tf(EAS)-CS>y , (TEAS)t h 2 # 

^<>(PEAS)(D EAS ti7 5yi£U^T-^«>T3IfaUT^3 5 3 . B 

ack and Chappel I Its TEAS £ t37(0 HVS cDNA UT«I* ft* ^ ^itS^S: 

wsimmttiz eas fccttf vs ©ii^s??^^- 1 ^ >m^mx. 5-ie- 

14 K>-f ><E>*£^75 y^iE^J^tb^U^iCl^. vetipi radine specif ic doma 
in-Ctt. b3XC HVS t. PVS4£fc(i PVS3 (DP^ICfcUT 90%JU±tf> Identity** 
HMB3ft£:. *Rte£«ltt©#2E"*"a aristolochene specific domain |C 

fcOTftPVS £ TEAS 3=7fcf* PEAS (O Pelt?!*, Identity #* 78% S9%~V $> 0) IZ 
ML, PVS £ HVS Offl-Clt. 98%JU±(DiSU Identity tlfc (0 9)» CO 

SfcSJUIi* Back and Chappe I I UfcUi (A« 4 £ £ § . 

££>IC, PVS1 fccfctf PVS4 Ji 5 -D<D^(> h P 6 0©I^V>*6. 

«50lC*tO.Iia^fflSt5 PVS3 ^ffe<D-feX + x;U^>v^^-ifli 6 ^>CD 
-f > h P XCttBfiSftS 7 ^©x£ y >^£>j£<5C<h#We>;!MC7S::3 7S:(i! 9). 
gBa(1984)(is 5 hP > K U7^y ACfeUT«l*J:<*«*l7 5*:i6K:«te* 
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fto wl<dwi\z'$.o <ts mm-cmmirz pvsi fecfctjf pvs4 <om s -r > no *i 

7p^-*£*yfflUfc^SiiBm^<Pf£tt£#>t5£, pvs3 ypt-^Wo 

5 mm • ft7Z&-$-%zt&!&mT'&2>tmt>ft%o *nmwzits pvs3 omiz-ju 

Ra&&*ifc*>-3ifc(ia 1 4) e ^A'n^tD-bX^^U^Vv* ^--t£T&3 TEAS 

io oyp^-^oTafeicpi^ic gus &m%Hs itBm.&&*rt^mw& ft izz * 
<D¥£mmft\zz>[.\xm&zftx^2> mm 5 i &e>ii* {gu"<;i/-e(i& 

^sicjs^u, ^e>ic, s^sice^t* gus jsit^fstoetifc^ss^u 

T^3. C(D^^fC^5 <!:, PVS3 yp^E-*<h*/t=i 

S&lll Id *3 (t 3 TEAS ^ P - * it ^TU§fc©<!:It»nS.^A 

>iittifee>nt. pvs3 mRNAsmii rt-pcr t?^tts £ ti^MtfMg u^Ji/ 

ft^t^fcd 5) e ZO&gkttmmi-Zt. PVS3 yp^E-^(D!NF^6*if&^14 

20 

SifilC/J-DT.HMGR Mfc^-^mtfi mi togen-act i vated prote i n (MAP) + ^ - if <£> 

-iTfes sipk iz£vfflm2ftzz\£&m£2ftfc (Jci3 3^#!i). 

iCfcl^Tfc* SIPK fc«fctf WIPK £ U >gHtUT^1£{klf-<5ll3ttfJ;£14Ml^ S 
tMEK 0D (Sf5 0S#li) ^PHtlC^m$-l±fe^m. GUS 7514#iS4& 6 tlfcdH 1 
25 9 ) 0 £6>IC H^h^T^t/^M Cladosporium fulvura ©Hlfii U — 
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£ Avr9 fc«fctf h7 h ShmO&Vmmfc + mW) Cf-9 ^T^a/^fUfA^^l 
T-igWlC^mSSlC^^S-HrfeiC^. GUS ^ffefeStlfcO^ 1 9). Roraeis et a 
I. tt. Cf-9^J^MIi^U^:^A3fi|^*3J:^iS^SBfl&* Avr9Ttoa-r<5«!:, SIP 
K fccfctf WIPK #jS14fk£ft£c<b£&1lrU*:(:a:ifi*3 5£#HI). dft&OSSm 
J;U . PVS3 ^P^-^t) HMGR BffiT-H&K: S I PK Id J: U ft]® £ ft5 *> © «t Sfcft 
-5. HWC t77+H>ISl?^t^'f : EiIii4Jait§t, SIPK 

MAP*:h-Hf#^14fc£tt3C<hfre>fc£f#£n3T&3?> C£i& 2 

mapk vitmM(D->#i-Ji>mmmfo\ztstfz>nmti;%mm : ¥-<D--D'? 
s^ai^ifeti^ (Ait6 5) 0 •€-<D'4't ,i fo, sipk fe^tx wipk it. m 

7)o MAPK ^3^^r- K<D±5SElC&m-r^ MAPKKK # MAPKK £ U >!8Hk'3"'5 d <t 
14-fkU,^e>lC MAPKK fl*MAPK £ U <5 CI <h T'H* ©K'l J5£&£ 31 # ilS d f 

dt^»ie.tlT^'5. gifilC&oT* i'/'i3©-it*5'<>t57tl (Nico 
tiana benthamiana) |C MAPKK StMEKI <DlBfltft3& < l££l£il&% StMEK1 D0 £ 

iifUfSStS-tt-S <h, SIPK £<fctf WIPK ^jSlt-ffc;**!,. * A* 3 fit^-feX + xJU^ 

^--tfx*a;>§ 5-xtr-zux hP + >->>^--bf (teas) wmmztizz 
pi«iic mapk F&M^-rzz.ttemmiz^mztiZo aT<onmm-cit. 

V << Jl'XmMMmfc^y-l \y>zy>^ (virus-induced gene silencing; VIGS) 
<D¥- : ££m^XZ<Dr>im\1klZ-Dl\Tm? fco VIGS It. fclfcafi?-©*** M ViT 

viGsii, )i<xizm?2>&.#.mmi'XT&-z& 0 . ^/^rt^ing^ 
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mmfr-Dmm-e&z. *-e*>» x o^jux (pvx) t'oitsjt©^ 

6 7, Xffi. 7 0). ^d-C. VIGS (CcfcU SIPK Hifclt WIPK ± 
TiE^Tc PVS3:GUS *7^P/<fT'J £A[C<fc U — j&tt (C^IEfS izm A U T PVS3 

10 JUTOUffiStfil 9~ 1 2 IC^TttJfl3tl*£*|ii*ftW*k US. 

1. 

{ftlSIItli: IsTB^frtt Z.W&£i1±frt>'ftm£tlft'<>y-S.7i- (Nicotiana 
15 benthamiana) £fflU7c. « >V~ 5 7 % * ^UAV-fiU (R3Hb*) £A*l 

feTH'J x^u>?Hy h icltflU, 25 t;©1iMlcfel*T 24 i*M©ifljfcftTT3S 
£2-tir7c<, T^PA^t'J 9 A (Agrobacterim tumef ac i ens) ^tf-UTch^Vv* 
x> H7 y-fe-T ft Sift 30 #>e> 35 0 1 CDfil^frtf) 6*68 Ig£ffl0 7c. 

20 2. infi (omm 

^>t57tIi:«LIt5'f>7iX5 : > (INFI) ti, i nf 1 iHs^^tf FLA 
G-ATS — (FLAG-INF1) £^A U7c*Jj§M (Escheruchia coli PBF53) 

T?5B3is-tt?fc»^*>M , ***flH*fc i^m 6 2) e tt^wt^KoHtHiUT 

25 •f-tl-^tl^^BiS^ 50 Mg/ml 7>tvU >*#tf LB jgflsigi&*T 37 tTf- 
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mmto&m (140 r P m) ufc. *8§®iggj8£ 100 ism© 50 ppmTvtrv-y > 

LB jgttiStfelcan*. 0D 600 = 0. 6 IC^-S^T 1 37 'c-es eic^tp^a (1 
40 rpm) Ufc. g&^g 1 mM ££££5 IC I PTG £ jfsjfl LT* W1 * S©fS3a£ 

f^u. 37 zmmmto^m (140 r P m) iggj£*ji/c>#& (5,000 x 
5 * 10^^) vtc ±m&y 4 mmr=L-7 3, 

500) IC*£U> MM^S7XIC*T UT 4 "CT 24 H#Fb1^«t Ufc. U±©»ffcT?» & tl 
1tWft%* >/-i#nmmtfi 10 mg/ml £UZ> <£z> [CfUMUvFLAG-INFI Uifc. 

««jic*aa*-r*«ii=(4» sis*-? 3 ^ic#iRufc infi ?§>&£ffl^fc., 

10 3. GUSiie^SjgUfc PVS3 ^Pt-^^SAbfc/UtU 

MUG 7^-tr'TlCfflt\€.^^^^^-O^^I*^T<7)^lC : f7^fcc PVS3 tf J 

n->%mmtv. mmmmw®. (ecori s^i* c/ai) ^f+jaufc^^-f 
ffliNT (024), Hue^p^-^fluat pvs3 ite^^ - Knnsna 

SlE^J^r PCR IC <fc U 4146 Vfc* PCR |C(i KOD -Plus- DNA Polymerase (Toyobo) £ 
15 Jfll\, 55 "C057-- U >^SiT, SUtt © 7 O h P -JHCfife o TK&£?7 o fc. 
£<D PCRMtl^ fcoRI *5=ttf C/al ti^tl/t 1 % 7 # P - X V JUVftSfctt (- «t l J 
#BUft:$fc. §6*1© DNA®rJi£: QIAquick Gel Extraction Kit (Qiagen) £ ffl U 
«f >»- htl/Tffll\)t. *£*-lc(i>f> hP>£^& GUSit^T- 
£#fcpGreen 0229 ' (He I 1 ens et al. 2000) £fflU. -f >*- h £: PU£ I- fcoRI 

20 fcck^ c/ai -cflHfcu ix7#n-*^i>«si*»ic<fc y#iufc. aft© dna n 

QIAquick Gel Extraction K i t £ ffl UT?f S3 L "C^ <P * - £ U Tffl Ufc . iU 

fct# 1:3 3 (CfiiMl^ DNA Ligation Kit ver. 2 (Takara) IC J; y 4 ¥ 

-*>3>Ufc. E.coli JM109 Competent Cell (Takara) & . 7 -f V — *s 3 > l> £ 
25 y^XS H DNA-e^«ls!ftL/ta. LB*X**± C1X tryptone peptone. 0. 5% 
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yeast extract powder* 1% NaCK 50 jug/ml kanamyciru \% agarose] (ClSBi 
37 'CT-Bftig^L/fc. ->>^JUP P--&. rt^f vVSSifc (50 jig/ml) 
2 ml <D LBiSftlgife [1% tryptone peptone. 0.5% yeast extract powd 
er, 1% NaCK \% agarose] T 37 ^C-BUglU, ^^^5 K DNA £@1K 
5 @ 2 5 fC PVS3 ^"P^E-^^tf Al/fc/H ;J-y— ©Tv:/*SUifc. 

10 fr*>1&&Z>%m&m&®. (fcoRI C/al) £tt*n U£? > 7-1' (^T (0 

2 4), ft^^pf-^Wt PVS3 iHS^ri- K tf**E5>J* PC 

R IC <fc y *§<li Ufc. PCR (Cti KOD -Plus- DMA Polymerase (Toyobo) IV 55 °C 
5. StMEK1 OD 3£3g'^*-tf>*i^ 

^>-y-s7^sic^its mug 7 y-few izm^^mm^^ ^ -ommiti^Tcom 

[Zn-ofto 5' <ll!l#HBRflij*«£& StMEKI 00 (M6 4) tf> S K ?lJ £ , ftJPSHm 
20 SPfi (>ipai *fctt 5p«D ^ttanufc^'f 7- (S'-TTGGGCCCATGCGACCTCTTCAAC 
CACC-3' : IE51J#^3 6, 5' -G ACTAGTA CAAAAGAGTGTGGAATTAC-3' : |E5fl#^3 7) 
*fi!l*T\ PCR |C<fc U 41 « Vfco PCR Sf&lCli KOD -Plus- DNA Polymerase (Toyo 
bo) «ffll\, 55 ^C057--'J V^MT, *«-©^P h 3 -;H=«6^ TKlS*ff 
^>fc. C(D PCR MfyjG: Apal &J:ZtSpel "CiSftUT 1 % T#P -*y;U««*«i 
25 CJ:y#Hb&ft« a W(0 DNA S/rin^ QIAquick Gel Ex t rac t i on K i t (Q i agen) 
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iz&v m rcmm=F¥zmt>mmzn% pers (si7 4) -< vt- h<t 

Bfi*J© DNA QIAquick Gel Extraction Ki t (^TH $! U*C<* * - £ b 

SAt5^^^-* TE T? 10 ng//i I lzm&ls + T#nrt&TV ^AOiSS^ 
iCfflOfc. /t-f ^"U-"**^-* 80 n I ©T^ny^rU -5 A GV3101 W<D comp 

10 etent eel I &*±-vmM UT, 2 I O^Cf * -MfeZllU *.T If* y h T-jg* U » 
30 ^m^±xmmUfCo Z\<Dmfe&*3.*y h«LT, Micro Pulser TH (Bio- 
Rad) -ClU^ (V = 1.44 kV. T = 2. 5 kV/res I s tance, C = all o 

ut, R = R5 129) l/T, ilg^bfe. 1.5 ml tf)Xy K )V7 5=" =L-Zf 

[Z&lsT. 1 ml <D S0C igtfe [2% tryptone peptone, 0.5% yeast extract powd 

15 er, 0.05% NaCL 10 mM MgCI 2 , 10 mM MgS0 4 ] |Cj)||x.IiBt 1 J&Fml&W.Vfc 0 -t 
<DVk* LB S^*§ife± [1% tryptone peptone, 0.5% yeast extract powder, 1% 
NaCI , 50 (ig/m\ kanamycin, 50 jug/ml rifampicin, 1% agarose] iCjgfllU, 
28 °C-C 2 Bmmm^rco ->>^;i/=] P--£|5|iKU, TIE7 <0 Agroinf i Itratio 
n HlfclCfflUifco 

20 

7. ^y^57tl«fflUfc Agroinf i I trat ion (C J; 3iHE^(D^A 

Thomas 6 (2000) (itSU 1) fCifcl^ Agro i nf i 1 1 rat i on &£AT<DJi 

mZ&ti LB jg^flUfe^-C 28 XJ-C 2 BP^HchpiggUfc. ig^?£ 2 ml trt^l 
25 ^Sfc^fc 8 ml (O LB 5g ft ig ±fe (C P J§ L > 28 e CX2 & IC 3 l$|B|£ £ O mm bfc. 



WO 2004/050874 




:T/JP2003/015310 



70 

X 600. Beckman) &fiJliT31£U 600 nm ICfc l*<g>i»3fcg'e;|iJ£ U7fc„ B 

&m&m : &-zmfoftm 0,000 x g % 15 fcm& 150 *iy©7th->'jv 

zf>» 10 mill MgCI 2 £#fr 10 mM MES (pH 5.6) IC OD 600 = 0. 5 tftSct^Iil 
5 Ufc. 

PVS:GUSint»^fL^:7^P A^t- U 9 A£J£$fe-C Agroinf i Itration-T 
OD 600 = 0. 5 <D^^}g«rmiCj±AU, 10 jag/ml © INF1 ^jg^jSAf* 

CtT? PVS3 ^P^-^^ilSUfc (@2 6 )„ — PER8 ^ ^ * - £ JS O £: XVE : 
StMEK1 D0 *^(i PVS:GUSint ^Ofc7^a/^rU 5A€ Agro i nf i I t ra t i on f 

io zmits *n*n od 600 = 0.005 od 600 = 0.25 ic^jiru. 20 m 

M<D 0 -X* h7 S^sf-^T G10-90 7 n - * (DTTfolZMtfe \s 1t XVE ( LexA, VP 
16. estrogen > X x A L T S tMEK1 0D £§l3i £ itfc («7 4)„ 

fcfUEICli, XVE:StMEK1 DD £>ft*>y IC pER8 ^£*-£fflUT 20 /iM©/3-X* 
h^>>:*-Jl/£;±A Ufc (S2 6)o 
15 BBftSM (20 °C) "C 1 B# Pel it£ ill U f£ H" © U v' 'J y^^ffli^T^yit 
5 7^SO^fl&P^I^IC5£AUfc.^A^1i!te!)^^ 25 ^C.24 f$ffl W*#T?BB 
TIB 9 £> MUG (4-methy lumbel I i feryl j8 -D-g I ucuron i de) 7vfe'fl:ffl^fc. 

ffli&lrt TiHS^tr'-'f U >v >^ (virus-induced gene silencing; VIGS) iigC 

«5c<t#*ne>nTi,\-5 csci&e 7). «B0i-ci*» ae^t*-* is>->># tf&m 

PVX t^>*57tOl$fflOfc. PVX Z^tiAJ TV 
pGR106 IZ S SIPK ©UlRIPj&a H>ct U 230 bp <D cDNA Bfrtf\ WIPK (OjSIRM 
25 &=> K >cfc U 178 bp <D cDNA»rfi\ SIPK t WIPK £ * >x A |C M U cD 
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aiKo^o-y-sy arnica a ux i * a£.mzikiz±®.m&mmizm\.Mz m 2 

7). 

5 

9. MUG T-yt-f 

Gallagher (1992) <D*m Cfcfflt 6 0 ) (CftlV GUS 16*1 ££S-f<3 lC MUG 
(4-methy lumbel I i fery I 0 -D-gl ucuron i de) 7 y -fe -< * *T o . T^P/t^T-'J 
-5 A£>±AUfc 1 cni¥^0^>-y-5 7^^ 3^^jS^M^f Tflg^UTt^lC 200 
10 ft \ <Dib taffltWilBi [50mM NaHP0 4 (pH 7.0), 10 mM 0 -mercaptoethano U 10 mM 
EDTAv 0.1% sodium lauroyl sarcosine. 0.1% TritonX-100] £inA.> B't>^S6 
(12,000 rpnu 4 °C, 5 #) UT±if *EJR Ufco -tIE 13 tf)^ >/t^lEIO* 
;£ |Z ft oTtt >/^g;gg£>Il5EU,10 Ai I tf>»fcfc;££ 37 °C<D 90 Ml 
^3t;IJl^i^®jS[extraction buffer. 2 mM MUG] left] X. Tlx 100 >.l il. 
15 37 °CT' 1 mffl&Wilsfco 900 Ail <D J5JS*£±)$ (0. 2 M Na 2 C0 3 ) [C AH X. . 

ji^lCffl^fe. gftttftftgft RF-53O0PC (Shimadzu) £fflUT> 365 nm (DB^ 
3tT*v 455 nm OiktUT,^^ \* jUZMJZVfco 4-MU (7-hydroxy-4-methy 

Icoumarin) ^ffll^HW/, ;Jl!l3£fit£ 4-MU nM/min-mg pro tei n iZl&W- 1/ 0 ft 

20 jgiKoi^^s ciiT^m^^^-ic**^-^ gus fsn^nm^rco 

/>C>1t5T±m^e.0[)± RNA (DttffiUfc, SDS/7 x / - )W& £ *> £ IZ&T<D*& 
25 mm (EB) [50 mM Tris-HCI (pH 7.5), 150 mM t&it* h U £ A , 5 mM EDTA, 5 * 
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SDS] 5 ml, PCI [71/-^ / ^PP^^A / <Y V 7 5 frTJbl - )V (50: 4 
9:1, v/v/v) ] 0.4 ml, ^;^^hX^/-;l/ 10 m I ©Aofc 50 ml 
WiCifl*., IftfflmisKM'&l's PCI 4.8 ml £*n;l@< MW Vfc. C*a£, ?H U 

hQ>I* : Eyit'ff- (HG30, Bit) £fflUT 2 ttiajg&Ufcm, jt'fc^Si 

5 ufc (i,3oo x 15 #)o tk^ (±ji) *«ru^ so mi u^mm^m (C^ L , PC 
i 6 mi £«ix.t ztotimn u tc'& * nun : &-?m>M$& is k (i-Mo * ^15^). 

TkJl (±J1) IC 1/40 SO 4 Mt£<fc:J- h- U 'JAi 2 / -;i/^*PX.T^^ 

U, -20°CT 2 B#IBI«±IH!Ufc&* Ufc (1,300 x g, 15#). »6*t 

fcJtlRlCSlBjSll1lr5R (RB) [50 mM Tris-HCI (pH 7.5), 5 mM EDTA, 0.5% SDS] 

io 2 mi &m2-. 15 ftmm^friznm* mm^tco mmmiz 4 ut&it-t- huf ao.2 

ml iI^y-;M ml £fln*., -20^CT 2 BtF^JU±^e Ufc^. (1, 
300 x g % 15 fcfctlfcSfcR*?* 70 % JL*S-)l> 1 ml T?gtJ£Ufc&* TE ft 

®jg [10 mM Tris-HCI (pH 7.5), 1 mM EDTA] 1 ml £89$. If^VHJl'fa 
-yiC^U, 10 M iM'ft A 250 (i I ^iPX.T, tK±T' 1 H$ liil ft B Is . 

i5 is* 4°c-emfo#m[s (22,000 x ^ is#), rna *2t«t uxieiiRufc. cidu 

A2fcl$ii#£ 2 Inl^lJigL, ?#e>tlfeJtli€: TE 300 M I ICPSU* i? 

PP7|v;UA / -f 77 5^7^3- JU (24:1, v/v) 100 m I £inx.TSx U < tfi$ 
U7c:&, 4°CTjS'fc#g| Ufe (22,000 x *?, 15-tf). TkH (±JP) IC1/10S<£>3 
Ml^:h h'J^A (pH 5.2) t 2 lg§tf>X^ / -JV^Ma.. -20°CT 2 B#FbUU±^ 
20 Ilfc^ jl/C>#g&tUfc U2.000 x g % 5#). »6ft*:2fcB*Jfr 70 % X* / - 
;PT'j*;#L/7t^ 10 &|R)A£U« TEH®i£ 40 a* I izMM U , 3: RNA t. Ufc 0 Ctl 
*RNAtt**£UT -80"CT'«# bfc. 

11. J 

25 ± RNA ^TfvJUAT'JUT't H 7# P -^JU®^?*!*"?**® (A»3 7)» 
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7)11) U ~JU yT<< >#fe (Afflt6 8) T Hybond-N^'T P >M (Amersham) IZ 

rna zwmz&iti-j p >mz* 42 °c©^u/\-r^u ^-r €-->a [so 

**JUA7£ F. 5 x ^WWH>J§j£ (Si3 7), 5 x SSPE 3 7). 0.5 % 

5 SDS % 100 Mg/ml il^14-tf -irlf^ DNA (Pharmacia) ] *T 1 B#F^ U±Jfc^ 1/ tc 
iZ Pmt® DNA ^P-^^;HiPLx, 42 tTT? 16 B#H JU±/W ^ U ^-f *> 3 
COM* 0.1 % SDS#W 4 x SSPE tfTlST 15 #H (2 @)» 0.1 X 
SDS M 4 x SSPE *T 60 °CT 15 , % SDS 2 x SSPE •t 1 ~C 6 

0°CT15#^ (10) HJfc3fe*UA:. *-h7^^77^-a, X^^^^A 
10 OMAT-AR (Kodak) Lighting Plus (Dupont) £fflOT. -80 °CT"C 

^ <0 TEAS cDNA &t&*aA/£^7*5 K PTEAS (Facchini and Chappel, 1 
15 992) ^7^7- (5' -GTCGACGACACAGCCACGTACGAGGT-3' : 

3 8,5' -ATCGATAGACTTTCTCCGGATGAGTG-3 ' : |E5lJ#^3 9) £fflOT PCR |C <fc U 
TEAS cDNA 0r>i«)&«l Ufco ^Jfcli, TaKaRa Taq™ (SMit) J: >V - h D 
NA *:;/^X 5 K 2 ng£EHV DNA V )W 4 * ^ - (PJ2000. Per 

kin Elmer Cetus) T 94 °C - 1 #M (Sfc^teK 53 ^C-45 #Fb1 ( 7 - - 'J 
20 72°C-2#Fi3 <DNA#SJ5JfcK 25 tr^ 4 )\r 1 1> 5 IfeftTTfl O fc. 0.8 S 7 # 
p- 7. am^Kj |C ct Uli (BStlfc DNA fflrJt<Z>1*f*X2:5£^l'7fco QIAquick Gel E 
xtraction Kit (QIAGEN) £JH UT^Ixfc U DMA Ufc. 32 P M DNA f 

a-y^^>^AZf^-(S.>^m 1 7 ) (C«fc U [a- 32 P] dCTP (111 TBq/ram 

ok ICN Biochemi cals) «fc Megapr ime DNA labelling system (Amersham) £ 
25 ffl^Ttf^Ufco 
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<mmW\9> Agroinf i Itration |C,tyi*A£ftfc PVS3 Zf P ^ - * T V - ~> 3 
INF1 lC*t^"Sf&^ 

P. infestans fi^OI'J - * >/t * STfe <5 INFU4. ^>1fS7:NC** 
5 UTW&fcXiJ (i»6 3). > hPV^^tf GUS iifK^* PVS3 

yp^_^0-pgS (c ^ u-ATfctSS-ttfc/tW^-y Agroinf i I 

tration lcj;y ^>-9-57^-^(cSAU. INF1 mm\Z J; -5 GUS ^fS'Ofc (0 
2 7 )„PVS3 7 Pt J? Alfc/Wt U -^£*-pPVS3-1 

ufcii^, j^mm^mmiztt^xmv^G^^^ommtmm^nrc (m2 8). 

10 IMF1 IC«E»-r<5 PVS3 ynt-^O5'Xil50*«'<«fc«)lC» T'J->3>^P 
->^#Il/T/Ht U -^^^-*illt GUS jStt^IKifc. *:<D&m* -1 
337 (pPVS3-2 : E5"J§^2 2) TI4 I NF1 JfcStt*«t* UT^fc*** -1 287 (pPVS 
3-3) tT»7U- f /3 vr*<!: INF1 £3 GUS JSttRHttMCatdr Ufc. COS 
^(4, PVS3 :/P^ — *©5>>l.E$ya* PPVS3-2 £ pPVS3-3 |H(0 50 bp (IE5iJ§^2 

15 3) ICS^t§d<h^^bTO-5 (@2 9). 

<^j5fe0"J 1 0> StMEKl DD [Cct-5 PVS3 ^Pt-^OfgS 

StMEK1 DD 14 » MAPKK <DT S. J M*IC«fc aMSttMm*"?* U » Agroinfil 
t rat ion |C «fc U « > V 5 7 iCiS All" § i: » S I PK fccttX WIPK ^l!Stl§ C «!: 

20 tfimfrtobftr^z C£i*6 4) c infi pvs3 :/pt-*tt«©*fc« 
stMEKi DD icMUTt)PHiT-s.'S^s^^^<^fe«)> -r>hP>^#o 

GUS ite^-^ PVS3 ?"P t-^ICjl A Agroinf i I trat 

♦ 

ion Cd:y^>1rS7tlcSAbfc. p]i$(C 0 -XX h- 7 5> * - JHC «fc U tS^£ 
ft -6 XVE<35T5tEfC StMEK1 DD iH5 ; F-£iS$SL,*:Al':MJ ~ * * * ~ * U fc 
25 J^n/^T^A^ftf^^t, p-I7h7y^--l^/lAU)tt$e.lC 1 
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SfitMUT StMEK1 DD «^^$-t±T GUS JStSfe^Pl^fc (02 7). ^(Oi^m. -1337 
( P PVS3-2:ie5i]#^2 2) T* I* *H® E (C it * T JS -X* h ^ S?*-AtaAt * 
£ GUS S14^g|#$nfc (g30K -1287 (pPVS3-3) PVS3 ^ □ t - 

_->=, j8 -XT. h^^^-^^StCfc-S GUS 7g14^SliM^lC 

CflJ^Sli, pPVS3-2 <h PPVS3-3 FbTO 50 bp (1E5IJ#-^ 2 3 ) [Z StMEK 
l DO lCjS^^-5'>^iE5iJ(cli^-r-5C<i:, INF1 S>*iE9iJ <h 

fcSCt^^Utl^ (@29)„ 

<HiS0IJ1 1> StMEK1 DD ifl^(Cj;S PVS3 ^Pt-^jSl^fCSI^-r SIPK tecfcZ/ 

wi pk •y-'T \s>->>#<Dmw 

SIPK, WIPK Ifi&Sfcli SIPK <h W I PK SR^^riiS^-b-^ \s > •> > tt V $■ 
71-lZ Agroinf i 1 1 rat ion iCcfc U PPVS3-1 $iAl/t GUS C<D|^. 
XVE^T/lfUCSSgUfc StMEK1 BD £ Agroinf i 1 1 rat ion |C J; U J^tfe £ It 1 BtC 
^-l7h7^^-J^iiAL, SeiCl HilUT StMEK 1 DD £fgS!£-t±fc (0 

3 1 ). pvx*«Lfc»iis«ii!ii=tt'«. sipk, wipk £ ^ n n U>'y><f^tc 

m^w\zisi\x[-tmmts. gus fsmoi&Tizmmzfttefr^fc 032)0 s 

IPK WIPK3K;fr£+f-f U > -> > ^ U IC fc l^T liMfc GUS 

<Hi£0fl1 2> StMEK1 0D glSlCj;-5 TEAS^^lC^fS-T SIPK fcJ:^WIPK-y->r U 

^□©■fe**^"^^*^ TEAS 0)$|flPttWt€H'<£ @ S 
IPK fc<fc IX WIPK $t^l/>'»^Ut^>^57tlC StMEKI^iHS^S: 35S Z? 
p t _^ (cilig^tSrfc^St'^ * — * Agroinf i I tration |C «£ U t >t* ^ 7 ± IC 
|Al/> |gl$q*llC:£ RNA Zttift Lfeo TEAS cDNA £ 7 P - ^ (Cffl UT / - If >M 
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^frUfctca, SIPK £ WlPK3R#&t*--r U > •> >^ UfcECfeUTil*C TEAS m 
RM<DWmtf®ffl2ftXl\rc (0 3 2*). CKDlS^li. PVS3 7 P iE- * (Dt£14IC** 
"TS SIPK fc«fctf WIPK OtSSl*«III^"e&^C ££^UTU-5c 

5 ju±^iij5S0ijic^ufcct ? ic pvs3 ^m^^mizmm^zfu^-^^m^m^ 

Zfzt&lZ. GUS mB=F<D±%L\z PVS3 ^Pt-^^lfiU. jU-ya^P-V 
£*i§gl/T, INF1 ^S^JSUT GUSjStt^Jl^Ufc (0 2 8). t 1 U - *> 3 > PP 

VS3-2 (1E9J§^2 2) Tti INF1 MS Ic J; 3M^&;£1*feii»n#«Ji e>*i£:#» 7*y 

-va > ppvs3-3 -vitf£ikmntfi&tbibntefr?tc (@28). itfe^o^^fi, 

^?-£C<fcCJ;yil§S£tt&c<fcjO*ft6*i-CU-5o f'J -->a > PPVS3-2 <h pPVS 

3-3 <Dm\z&n s^ns^-r-s vxia^j^^^-rstx^^^^enso urn*-? 

CCD 50 bpOfligg (IH^iJig^ 2 3 ) lZiZWt$a<Dfflm : E3 L -7 : 2:&&-?Z. £& 

m&fcfr-Dit (m 2 9 ). 

15 #rt^<D MAPK SIPK #-feX*^U^y -f r* 7 7 -f b 7 -> >^J* IC*3 

Jt i!l £r^fc "3" 3-hydroxy-3-methy Iglutary I CoA reductase (HMGR) <T> 

mm&%m?2>z.£&7jk2nTi,\% C£i8S7 3) 0 mapk *x<t~ hi*. ii<ov 

^^-^fiajsaicfcttsaSftiailP*^! U » ■*<DT3fclc«l*£IR«iEJ6*2S1S:fl: 
t--5c:<l:^3Epe»nTtNS (Xi7 1). £e>fc«ifilC*i:oT. StMEK1 DD igfc^£ 3 
20 5S ynt-^^TSSlcS^S-tirfc^^^^^-^ Agroinf i Itration Id cfc U 'O 
D-SJtClAtSt, teas /)«gii/^;i/-e^I$n§c<!:^$<afc (3c^6 

4) 0 INF1 M JIIC jft !J" -5 PVS3 7"P ; E-^©l5IIl|fl f . StMEK1 0D CM l/t *> P# 
-Q&Zfrmfr&m^Zfclb* TV ~ ! s 3 >^ P-Vfccbtf StMEK1 DD £ Agroinf i I 
t rat ion (C <£ U ^ > it 5 7 (C±t^Il $ 1± X GUS ;S 14*11 ^fc 0 INF1 ©li^i 
25 H»(C.5* «J -*> 3 > PPVS3-2 Tl* StMEK1 00 lCcfcS^UU;£14liJn#Jie>ftfc#. 
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^ U - -> 3 > pPVS3-3 T[iW^fcSte^*u#^tf>S>*l£:>&>c>£ (130). Zhang 
6 (1998) [i Phytophthora cryptogea -5 cryptogein X U ->5=->*fcli 

p. paras itica(D£.MirZ> paras i t i ce i n X U A □ 5 

sipk *5ct^ wipk -r set *i§bt (Si 7 2). 

5 <t#f1tT#;t-5 £: P. infestans<0^S^"-5 I NF1 x'J y^/'Cy^t^fiilCJ: 
£ PVS3 <omm>T&n\Z. MAPK *^-{r- K^H-^-rSnr^tt^r^L/TlN-S. C©bJ 
ti14*S^<5S fl^T, SIPK. WIPK g=fcti SIPK <h WIPK 5R:fr£ fife^^-r U > 
^U^'OtJ-S 7±^IC PVS3 ^Q^E-^^tiVW :MJ Agroinf i I 

tration |Cct IJ^AU, INF1 X "J -Til UT GUS ;£t££fl<fc (032). 

10 PVX itS UfcMSSffl^lCttK, WIPK ££1* SIPK £U->f U>*>V^U7tfil4$Jtt(C;l3 
OTllJ^£: GUS 7£14<D{gT#fS«> 6 tl-5 lc £ E £ fc. -?5\ SIPK fc<J;tf WIPK 

fe 0 cne>03^mii» rtS140t7+r;K>->^ ^--fc'-c&S teas *> sipk fe 

<£tf WIPK [C<£ U fiJ^^tlTO-SW^tt^^P^bTOSc ^dT** SIPK fccfctf Wl 
15 PK *-y--f U>->>^UfeO-y-57^-|C, StMEKI^ite^^^Vy-ST^-IC^il 
<fc d a. SIPK t WIPK 5K?j£-!>--r U > > > if L IE IC *5 W X<DfrMm IC TE 
AS mRNA <PM#ifl]$iJ£*lTO£ (132). 

Samuel i El 1 is (2002) * A □ fiUfc £ it MlkO * V > IC £ 6 <h SIPK fccfc 
U WIPK ^}S'lt<k$tls;S14^^^^€#-3feiMfl&5E^m^$n-5c:<»:^aiSUT 
20 U-5 C&itt6 9). me>l*. RNAi (RNA =Fi£) (CcfcU SIPK U > > >^ Ufc 

?l5S^^1i#)«:=l-V/>lc$ e.-rt, WIPK ;£i*fe#H^lcJiit UTM5E#i3^£*i 
Izt^Iufc'Ufc. c©HS$^lt5i. sipk fe^tf wipk #:so£*B*i-<*- 



25 CKOfgWIi* ±K^W0^fiSWfl$BiR^^]!ilE^J<DUiB^lcf5ie>PS^^nS i b<DT' 
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it & i\ o ft m m * <d m m <o ia m z & m a ? *m m m # ^ m tc m m t # * is m t @ * 
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is # (o m. m 

1 . JUT<D(a)~<c)<£m-r*l#tf> DNA £#fc*PfHi® Jfc^tt^P - * * 
(a) : SE5»J#-^ 1 -C^$tx^^SIE5iJ^e>^:-5 DNA, 
5 (b) 1 T^StlSiggMlCfc^T 1 m U< (**tffc©*£S#^&* * 

-^tL/T«lilt5 DNA, 

(c) : (a)X«(b)05 DNA h U >5>x> h ft^#TT?/W 7 U ^ <f X U . 
fflftrt-CJSMJtffttyn^E-^tUTWfll-r* DNAo 

10 

2. JUT©(A)~ (O© 1^*150*© DNA ^r^tj^I^Sf&^tt^P ^ - * , 

(A) : 1E5!J§-^ 2 -e^tl-SiMSi^Ja^&'S DNA, 

(B) : @£5IJS^ 2-e^^n^^SlE5"JlCfc^T 1 tb< i*itifr©i£^#^&, & 

15 -^iUT^tSDNA, 

(C) : (A) 5Ui (B) <Z> DNA <fcX h U >>*x > Ks*ft7"CM7U^'fXl/, 
liBBrt-ejHJRBfcaFfife^P^-**!: l^TSttS DNAo 

3 . JUT©0)~ (3)©l*f *U&»© DNA ft£t?#IISBJS&S14^P : E-* r * 
20 (1) :i£5»JS^ 1 T : ^$n-5^SE5Urt©SilUfc-SP^75^e>>5:y . *i#JiiiJfert 

TjpiiRBJSStt^p^-^i i^Taufj-a dna. 

(2): (1)© DNA Efel\T1 eL<tt«tt<Dtt*#ft*» »A» 3Z.(*#iP 

DNA, 

25 (3) : (1)XI*(2)© DNA £. X h 'J >vx> hftftfrTl?/W^U^Xl/, fil^ 
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mmto-em&mfo&n.yn*-* 1 0T®m-tz> dna 0 

4 . JUT0?(i)~(i i \)<D^-f tlfrO DNA %-£tsffiWMfe : gte.'7n =E-* , 
(i) : 2 2"?jK£ftSJggiE?']^e>£:<5 DNA, 

5 (ii):i£?nj#^2 2T'^$n-5^glE5"JlCfctNT 1 S U < um§&<DJgg#^igl, 

if a, x(i^Jn$nfe^*iafj^e>J5:y , ^^^BartT-^na/s^it^p 

(i i i) : (i)Xli(i i)G> DNA MJ >>>x > hft^frTTA'f 
IIMIiartT^Iffr^nt-^i: LT$Sfig-f 3 DNA 0 

10 

5 . JUT£>(I)~(I I I) O^T tlfr(D DNA «|!^»BSrtT^Jl®f5^ : 14^ > P 
t - * <h U T « f& T 3 £ S ■ *S » 14 ^ P ^ - * * 

(I) : lE^JS-^- 2 3 -C^£*a<5J&»i55 | J# l 6£:-5 DNA, 

(I l):K5<JM 2 3 T^*tlSfi*il5<J(C*3^T 1 [iffi&Q&StfBSl. 
15 if A, Xf*tt*n£:ta£:i£SiE?l]^e>/<i:<5 DNA, 

(III) : (l)3Ui (I l)£> DNA tT. h U >5>x > h&^T'CA'f 
DNAo 

20 H(C|BK<O^Jl®/S^i4^ , P ; E-t5'o 

7. |E5IJ#-^ 2 3 -C^^ti-5^*iE^J^^>J5:^ DNA„ 

25 &y , mw.m^&.zfn^E-^m^m-r^ dna. 
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i o. m*.<D&mmsmiz*im<D ona*^*^**-. 

5 

=f-t. £#tf DNA 3>7h5^ ho 

io 12. m&co&mm sjuciek© dna & dna ttemi,xmm.mfo&&zfn*: 

%<£ti DNA 3 h h. 

mt-r^^m^m-t^. m*(Dm.mwii i nictats© dna n >x k 
i4. HtFiEit'e^ii j eo?%^M#i^ sipk xii wipk zmmt-fz&fe&G-fz* 

m&<DUm%il 1 UlcfetS© DNA a >7. h^t* h. 

20 

1 5. its IE sis Mttstts mek ^n- \ff&mfc=?-x$>z> mMomm 

$1 1 JSIClEf&tf) DNA □ >X K 

1 6. m-&<DB.W&l 1 SIcfSKo? DNA n >X H-cm^^ii^^^s^^^ 

25 r#etifc^as£^<*o 
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10 t- ? ^. 

ff^ofsfflm i i mcist&tf) dna a>xh7^ ht?!i±«i#i^^H^^-r^x 

15 

2 2 . If3fc<7>§£a!& 8 JSICfEtt© DNA #*f.3fca*) iCaS A3 tlT U 
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Fig.l 
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Fig.3 



Mock Incomp. Comp. Mock Incomp. Comp. 
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Mock fpiFJBJJl tncomp. Comp. T1 
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PVS1 



Mock ffig&S tncomp. Comp. TI 
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Fig. 6 



-2648 ctcttctgttgatgtgctatagtcttttatatagegctctattcatgttgtaatttggcc -2589 

-2588 tct actttaatttfctfctcaacctaaaccaacgtacaataatgtgtaatgatac taatfctg -2529 

-2528 actcacataatagcatggtgctagaagagtcacttgaaagagtatactgaagagt attaa -2469 

-2468 aaatataattctaaagaatttcgaagattcaattataafctgateaagaaggtgataagag -2409 

-2408 ccttcnacaacaacgtaaagtttgggtagcctetatanatgactatgaaaatagccaaaa -2349 

-2348 aaaaattcaaattcgaattcttgtaatccttatttaggattattgcgaccatcacttgtg -2289 

-2288 ggtgccttacttgaetaaatatttgattaaacattaatttttggtcagtggatatacatg -2229 

-2228 ccactcaattttaaataaattagtgatcccttacgatcttaaaaaaattgtatttttgtg -2169 

-2X68 tgtaatgtcaac tttggttcaaatgtctaatataataagtattaattccaacagtattag -2109 

-2108 aattttatttctaagatcactcttacggtcttaccactgaaagattaaaattctaaccaa -2049 

-2048 gaatttgaactttaaatagtacttatgaattttacttgccgtttgaattttatgtacatg -1989 

-1988 cttagaataattaggtcctcatgtagtcaactttaagaaaattacaatgttacgttctaa -1929 

-1928 caagaacaaatttgactctagatttttaattttttttttttaaaaaaaaactaaatactc -1869 

-1868 atcegattcaatttgtttgaaactatgttccaattattaatccgtttcaaaaacaatgtt -1809 

- 1 8 0 8 acattcagatatttaaaatcaattaacttaaatttctcatcatcagtaagaagttttaat -1749 

-1748 aatcacatgaaggaaagcctgtttggagaaagttatgcgtaaaatattgcatatatctct -1689 

-1688 tccattgaafctagttacatctggattt gcataaaatcaacatfctagtaaaatacgatggc -1629 

-1628 ttagatgattgaactttgaacaggaaaaataagcgtgcaaataagccatcaatcttgaac -1569 

-1566 tttagaaatatetatatataattcaataagttactttattggaatagctatagtgacggc -1509 

- 1 5 0 8 ggatttagaatttteattaaagggactetaaaaaaatatagtgcctaagatttgaacttg -1449 

-1448 aaactcaagatgccactaaaaaacctotaatcfttacattcagaaggttcaaaa'tcaatat -1389 

-1388 ataliagacataattttttaaattlitttttaacctccctcgactaccrtctaggtccgccct -1329 

-1328 tactattcccatecgatctcttgggaagcgggggagaaaat-tt'bataatagtgcactcat: -1269 

-1268 gctataattecatactaagattttatgtaatgctatattttttcaagttgaagaeggaaa -1209 

-1208 caatagcattggatcaagacagacgccattgaaggaagaaaaaacctaaaaaaataaaca -1149 

- 1 1 4 8 aaaggagagacactttcttggtccct'tcgaggccatatatcccattaatataaaaatata -1089 

-1088 aaacaaaaaaaaagacagacggtcgcccaaggaaagaaggcggacgtcactaacggcfcaa -1029 

-1028 ccctaactacaaataatgtaattttccaaaaacggaactataaggaataaaaaacatgaa -969 

-968 ga-ttattgagtattattaatttttaaaagacagacgccactcgaggaaataaggaatcac -909 

-908 aaggagtaaagaaagaaafctaaaggcacgttacagtatcata-taatataaafctfcaagttt ~ 8 «? 

-848 gtfttgcattgaagttatatagtttttaaaaaaaaataaaattgt-ccaacaatacttgtcc -789 

-788 aatttagaaaatctaaaagataatttattattttgtgtttgttttiacctcaacatctaat -729 

-728 acatttctcaaattattaaatttaatatattcaaaaggt aatatagtaatattactctta -669 

-668 ttatttatttattgtttcttaagatttgtgcaggtcaataataaataactatcgttgaat -609 

-608 taagggagtacca-tcaaagaaattgatttataacacgatgcgggtggagggagctagaaa -549 

-548 gttagtacaaatttggttgcactaagtacttcatccgtctcaatttatgagattttgttt -489 

-48 8 gattcgagacgaaatttaataaagatgatttttttaaagfctgtaatctaaaacaagtcat -429 

-428 aaatatttgcatcactataataatctcattaaatgtaaatgaatattt-ttagctaaatta -369 

-368 ttactactccctccatgtccatatfcagfctgatcatcttactatatattaactgtccacct -309 

-308 tactcaattaataaaatattaattaaagtttttctatactagat at aaaaatgttattat -249 

-248 tat/tttfcgat aaagactagaaagagtat actattt gtatatctacagtgggacgaccagt -189 

-188 taagtatattgtagtcaaagtaaggcaaccggatggactgcatgcagcacaaaggctotc -129 

-128 accactataaatactcaatattccttctctttcatttccatcaacaccttcaccaactaa -69 

-68 caaa-ttaaaagaaagaaaaaaaaatctctcagtttcctcacaagctaattagacccgttt -9 

-8 ccqaagaaATGGCCCTAGCTATCCCCTTTAACAATGAAGAGGAGATTGTTCGCCCTGTTG 52 

1 MALAIPFNNEEEIVRPV 17 

112 
37 

113 taattacttaattaattactaattaaatccttctctatcgcttatatttggtitaattaGt 172 
173 actaatwcaatcatgaacatttitacagCOTGCrGAAAAOTATGC^^ 232 
38 VAEKYAQE IBT 48 

233 TTTGAAGGAAGAAACAAGGAGTTTGTTGTCTGCTGCTGCTTGTGGAA 292 
49 X.KEQTRSLLSAAACGITLAE 68 

293 GAAATTGAATCT GATAGACATTGTTGAGCGCCTTGGCT TAGCTTATCATTTTGAGAAACA 352 
69 KI.NI.IDIVERI.GI1AYHFEKQ 88 

353 AATAGATGATATGTTGGATCAAATTSACAAAGC^ 412 
89 IDDMIiDQIYKADP.NFDAHDL 108 

413 AAACACTTTATCCCTTCAATTTCGAATATTAAGACAA 472 
109 MTIiSXiQFRIZiRQBGYN I S Q 127 

473 taggtccateatlitaaaacaattcaccaaaataatacgtttttttotgcatgaaaacrtaa 532 
533 ttaticttttgcttttettcgatcatgatccagAAlTO^ 592 
128 " KFFSRF Q D A N 137 



593 TGGCAAGTTCAAGGAATGTCTTAGCAACGACATCAGGG 652 

138 GKFKECIiSNDIRGI.IiHI.YEA 157 

653 TTCACATCTAAGGACTCATGGAGAAGATATTTTAGAAGAGGCACTTGTTTTCTCCAC^ 712 

15B SHVRTHGEDILEEALVFSTA 177 

713 TCATCTTGAGTCTCX^GCTCCACATTTGGaGTa 772 

178 HZ.E S A A P H L E SPLSKQVTHA 197 
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Fig. 7 



773 CCTTG&GCACSTCTCTCCATJUUaAGCATTCC^ 832 

198 LBQSI.HKSIPRVBTRYFISX 217 

833 CTACGAAGAGGAGGAATTTAAGAATGATGTGTTGCTT^^ 892 

218 Y E E E E FKNDVIiLRFAKLDYN 237 

893 CTTACTCCAGATCPTCCACAAAC^^ 952 

238 LLQMLHKHELSEVSR 252 

953 aagttgaattaaaaatactagtataaattatttgttgatagtaatttctaagattggtac 1012 

1013 ttattttgtagGTGGTGGAAAGATTTCGATTTTQ 1072 

253 WWKDLDFVTTLPYARD 268 

1073 AGACXIAGTGGAATGTTACTTTTGGACGATGGGA 1132 

269 RAVECYFWTMGVYABPQYSQ 288 

1133 GCTCGTGTCATCCT TGCAAAGACTATAGCAATGATTTCGATAGTAGATGaCACATTCGAT 1192 

289 ARVILAKTIAMISIVDDTFD 308 

1193 GCTTATOGAAtfAGTAAAAGAACTTGAGGO^ 1252 

309 AYGIVKBLEVYTDAIQR 325 

1253 gcctu^caacagttcatggatttattagacgggaaacttactaaatctctttct^ttt 1312 

1313 attaqGTGGGATATTAGTCAAATTGATCGACTCCCAGaATACATCAAACTTTAGTTTTAAG 1372 

326 WDISQIDRLPEYMKVSFK 343 

1373 GCT CTTTTGGATCTCTAT GAAGATT ATGAAAAGGAGTTGTCAAACX^TCGCAGATCCGAT 1432 

344 AIiIiDLYBDYBKBLSKDGR SD 363 

1433 GTTGTCCACTACGCAAAAGAAAGAgtaggactcactgatttctatt.t aaaaacac ttgt a 1492 



364 VVHYAKER 



371 



1493 tttacct.tataGtatttctttattatacaattagatctgttatgggagtattgatggtt:g 1552 

1553 aatgtcttgtggtttctgttaaacagATGAAGGAGATTGTGAGaAACTATTTTGTAGAAG 1612 

372 M K E IVRNYFVE 382 

1613 CAAAGTGGTTCATTGAGGGATATATGCCGCCTGTTTCTGAGTATCTTAGCAATGCATTAG 1672 

383 AKWFIEGYMPPVSBYLSNAL 402 

1673 CTACCAGCACAT AT T ACTTGCTAACTACAACAT CCT ATT TGGGAGTGAAGTCAGCAAGAA 1732 

403 ATSTYYIiIiTTTSYLGVKSAT 422 

1733 AGGAAGATTTTGAATGGTTGGCTACGAACCCTAAAATTCTTGAAGCC^TGTGACATTAT 1792 

423 KBDFBWLATNPKII»BANVTIi 442 

1793 GCCGAGTTCTTGATGAGATAGCAACGTATGAGgtaatt age at cgc at t ac ac tacataa 1852 

443 CRVVDD IATYB 453 

1853 ateatcttataatttagagttacagtaatttaatacaaattgatttcacsatacttataaa 1912 

1913 tgaatta"taattgccattcc agGTTGAGAAGGGTAGGGGCCAAATCGCAACAGGAATTGA 1972 

454 VBKGRGQIATGIE 466 

1973 GTGTTATATGAGGGATTATGACGTATCAACAGAAGTAGCAATGGAAAAATTCCAAGAGAT 2032 

467 CYMRDYDVSTEVAMEKFQEM 486 

2033 GGCTGAGATAGCATGGAAGGATGT AAATGAAGGAATT CTTCGACCAACACCTGTCTCTAC 2092 

487 AEIAWKDVHEGII.RP TPVST 506 

2093 AGAAATTCTTACTCGCATTCTCAATCTTGCTCGT^ 2152 

507 EII.TRII.NLARIIDVTYKHN 526 

2153 TC^UVGATGGATACACTCATCCCGAAAAAGTTCTAAAAC^ 2212 

527 QDGYTHPEKVLKPHIIAI#IiV 546 

2213 GGACTCCATTGAGATCtaaaaatttagtaaattttaatttttaaaatgt;tacgtaaaaaa 2272 

547 D S I E I * 551 

2273 taataaaccgtaaaaataatgaagattaaggcgaacgaaccaegtgaggcggaaacgttg 2332 

2333 agaatggatgatggaaaat agatigaatat attgttatgcatgaagggtgtttcacactct 2392 

2393 tttgattttgggaafcgcatggacatccgcatgttgtcgactacacctcgaccaatgttgc 2452 

2453 gcaagccacggecgatgcgggcaggccacggatgaccgttgtgtgcagtccaagggcgafc 2512 

2513 gcggccaggccacggccgatgtcgactgaccgttgtgtgcagtccaagggcgafcgcgggc 2572 

2573 aggccacgtccgacgt 2588 
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Fig. 8 
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Fig. 9 
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Fig.l 0 
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Fig.l 1 
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Fig.l 2 
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Fig. 1 3 
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Fig.l 5 
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Fig.l 6 
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Fig.l 8 
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Fig. 1 9 
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Fig. 2 0 
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Fig. 2 1 



ATCXJGACCTCTrcAACCACCCCCACCAGCK^^ 
CATGCCTCCTCCCnHTITCCGCCGGACAACGCAGTCGTCCCCGGCG 

TIXXTCITCCrcAACGTC^^ 
CTrCCTCTTCCTCATCCTCATCHTC 

AGAGGGTTAATCGCATCGGTAGTGGCACCGGAGGTAGTG 

ACTCGCAGACTCTATGCTTIX3AAAGmATCTATGGT^ 

ATGTG^CGTGAGATCGAGATTCTCCGAGATGTA^ 

TATGTTCGATCACAACGGCGAAATCCAAGTIG^ 

AAGGGATCCATATCCCTCTCGAACAACCTCTCTCC 

CTCTACTACCTCCACAGGCGTAAGATTOOTCACAGAGATATCAAACCT^ 

AACTCCAGGCGTGAGGTCAAGATTGCAGATTITGGGGTCT^ 

GGATCGITCCAATTCCTCCGTGGGTACCATCGCITACA 

ATCTGAATCACGGACAGTACGACGGATATGCIGGGGACATATGGAGTCTTGGGGTGAGCA 

ITAGAGTrCTACTTGGGAAGGTTCCCCTrCTGIGTGGGGAGACAAGGAGA 

TTATGTGCGCCATrrGTATGTCGCAGCCTCCiTGAGGCACCACCCAC 

AGGGAGTTCATTGCCTGCTGTITGCAGAGGGATCCTGCTAGGCGGTGGACGGCCGCGCAGC 

TCTTGCGCCATCCCTTCATCACCCAGAATAGCCCAGGCACC^ 

TGATTGAGTAATCAGGCACJATCAATTG^ 

CTTGA 



MEPLCffPPPAANSTSSAAASSMFPPSSA^ 
SSSSSSSSPU^mFSEI^RVNRIGSGTGGTVYKVlJmPTGram 

EIEIIJRDVDNPNVVRCHDM^ 
HFJlKIVHRDIKPSNIJuENSPJ^^ 
QYDGT&GDIWSlXSVSIIJSira 
CLQRDPAMtWTAAQIJLiRHPFITQ^ 
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Fig. 2 2 



ATGGGACCTCTTCAACCACCCCCACCAGCTGCCAACT^ 

CATGCCTCXTrcCCTCTTCC^ 

TTCHJTCnTCCTCAACGTGACGT^^ 

(m^CIXTITCCTCATCCTCATCTTCC^ 

AGAG€K3TIAATCGG/CTCGGTAGTGiGK!]A 

ATGTGCCGTGAGATCGAGATTCTCCGAGATGTAGACAACC 

TATGTTCGATCACAACGGCGAAATCCAAGTTCTIXTITGAGTrCATC 

AAGGGATCCATATCCCTCTCGAAGAACCTXrrGrCCGATCTAACTCGACAGG 

CTCTACTACCTCCACAGGCGTAAGATTGTTCACAGAGATATCAAACCTrCTAAC 

AACTCCAGGCGTGAGGTCAAGATTGCAGATTITGGGGTCT 

GGATCCTTGCAATGACTCCGTGGGTACCATCGCTIACATGAGTCCCGAGA^ 

ATCTGAATCACGGACAGTACGACGGATATGCTGGGGACATATGGAGTCTTGGGGTGAGC 

TTAGAGTTCTACITGGGAAGGTTCCCCTTCTCTGTGGGGAGACAAGGAGACTGK3GCCAGCC 

TmTGTGCGCCATTTGTATGTCGCAGCCTCCyrGAGGCACCACCCACrGCTTCCAGGGAG^ 

AGGGAGTTCATrGCCTGCTGTTTGCAGAGGGATCCTGCTAGGCGGTGGACGGCCGCGCAGC 

TCTTOCGCCATCCCnTCATCACCCAGAATAGCCCAGGCACCCACACCGGTCCTGCmCTACC 

TCATIGAGTAATCAGGCACATCAATTGTm^^ 

CTTGA 

MRPLQPPPPAAN^SAAASSMPPPSSAGQJ^^ 

SSSSSSSSPIJ^IJIFSEI^RVNRIGSGTGGTVYKVIJ^ 

EIEELRDVDNPNVWCHD^ 

HRRKTVHRDIKPSNLLINSREIWKIADFG 

QYDGt^GDIWSLGVSILiEFYlX3RFTF 

CTX^PARRWTAAQLLKHPFITQNSPGTHTGPATrS^^ 
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Fig. 2 3 
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Fig. 2 4 



PVS3-l(-2334):F 
PVS3-2 (-1337) : F 
PVS3-3 (-1287) ; F 
PVS3-4(-1237):F 
PVS3-5 (-1187) :F 
PVS3-6 (-1137):F 
PVS3-7 (-1087) : F 
PVS3-8 (-836) : F 
PVS3-9 (-584) : F 
PVS3-lO(-332) :F 
PVS3 :R 



S'-CGQAAIIECTTGTAATCCTTATTTAGGATTA-S 1 EJUS^r 2 5 

5^CGfiAAIIGGTCCGCCCTTACTATTCCCATC-3 , E5l]f^2 6 

5 % -CC5QAAmrrTTATAATAGTGCACTCATGCT-3' &$lj§^2 7 

5^CG GAATTC GCTATATTTTTTCAAGTTGAAG-3 f BE^JS^ 2 8 

V-HG G A ATTC GACGCC ATTGAAGGAAGAAAAA-3 f Bfi£lJ#^2 9 

S'-CGCAAIICACTTTCTTGGTCCCTTCGAGGC-S' g^JS^ 3 0 

S'-CGQAAHCAACAAAAAAAAAGACAGACGGTO' gS^J#^3 1 

5 , -CGGAAIIE£GT^ATATAGTTTTTAAAAAAAA-3 , K^J#^ 3 2 

5-CGQAAI1CG ATTTATAACACGATGCGGGTG-3 ' I35l]§^3 3 

5 t -CGaAArrCTTACTATATATTAACTGTCCAC-3 , U&m^ 3 4 

S'-CCAICQATTCCTCTTCATTGTTAAAGGGGA^' fi££l]S^3 5 
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Fig. 2 6 
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Fig. 2 7 
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Fig. 2 8 
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Fig. 2 9 

-2648 ctcttctgttgatgtgctatagtcttttatatagcgctctattcatc^tgtaatttggcc -2589 

-2588 tctactttaatttttttcaacctaaaccaacgtacaataatgtgtaatgatactaatttg -2529 

-2528 actc ac ataatagc atggtgctagaagagtcacttgaaagagtatac tgaagagtattaa -2469 

-2468 aaatataattctaaagaatttcgaagattcaattataattgatcaagaaggtgataagag -2409 

-2408 ccttcnacaacaacgtaaa^ttgggtagcctctatanatgactatgaaaatagccaaaa -2349 

-2348 aaaaattcaaattcgaattcffi^aatccttatttaggattattgcgaccatcacttgtg -2289 

-2288 ggtgccttacttgactaaatatttgattaaacattaatttttggtcagtggatatacatg -2229 

-2228 ccactcaattttaaataaattagtgatcccttacgatcttaaaaaaattgtatttttgtg -2169 

-2168 tgtaatgtcaactttggttcaaatgtctaatataataagtattaattccaacagtattag -2109 

-2108 aattttatttctaagatcactcttacggtcttaccactgaaagattaaaattctaaccaa -2049 

-2048 gaatttgaactttaaatag^acttatgaattttacttgccgtttgaattttatgtacatg -1989 

-1988 cttagaataattaggtcctcatgtagtcaactttaagaaaattacaatgttacgttctaa -1929 

-1928 caagaacaaatttgactctagatttttaattttttttttttaaaaaaaaactaaatactc -1 869 

- 1 8 6 8 atccgattc aattt gt tt gaaac tatgttccaatt attaatccgtttc aaaaacaat gtt - 1 8 0 9 

- 1 8 0 8 acattc agatatttaaaatcaatt aact t aaatttc tc ate ate ag t aagaagttttaat - 1 7 4 9 

-1748 aatcacatgaaggaaagcctgtttggagaaagttatgcgtaaaatattgcatatatctct -1689 

-1688 tccattgaattagttacatctggatttgcataaaatcaacatttagtaaaatacgatggc -1629 

- 1 6 2 8 ttagatgattgaactttgaacaggaaaaat aagc gtgcaaat aagecat c aatc tt gaac - 1 5 6 9 

-1568 tttagaaatatatatatataattcaataagttactttattggaatagctatagtgacggc -1509 

- 1 5 0 8 ggatttagaattttcattaaagggactctaaaaaaatatagtgcctaagatttgaacttg - 14 4 9 

-1448 aaactcaagatgccactaaacaacctctaatcttacattcagaaggttca aaatcaa tat^^-1389 

-1388 atatagacataattttttaaattttttttaacctccctcg actacc^ ct^ggtccgccct -1329 

- 1 3 2 8 t act attcccatccgatctc ttgggaagcgggggagaaaa t tttat aat agtgcac teat - 1 2 6 9 

- 1 2 6 8 gc t at aattacat ac t aaga ttttatgt aatgc t at a&tttttcaagtt gaagacggaaa - 1 2 0 9 

-1208 caatagcattgg atcaa gacagacgccat^gaaggaagaaaaaacctaaaaaaataaaca -1149 

- 1 14 8 aaaggagaq^ac^LCtttc&tggtcccttcgaggccatatatcccattaatataaaaatata -1089 

- 1 0 8 8 aaacaaaaaaaaagacagaegg tcgcccaaggaaagaaggcggacgtcac taaegge t aa - 1 0 2 9 

- 1 0 2 8 ccc taac tacaaataatgtaat tttccaaaaacggaac t at aaggaat aaaaaacatgaa -969 

-968 gattattgagtattattaatttttaaaagacagacgccactcgaggaaataaggaatcac -909 

-908 aaggagtaaagaaagaaattaaaggcacgttacagtatcatataatataaatttaagttt -849 

- 84 8 ggt tgcattgaagtta3a&agb?tttaaaaaaaaataaaattgtccaacaatacttgtcc -789 

- 7 8 8 aat tt agaaaatc t aaaagataatt t att attttg t gttt g 1 1 tt acct caac ate taat - 7 2 9 

-728 acatttctcaaattattaaatttaatatattcaaaaggtaatatagtaatattactctta -669 

-668 ttatttatttattgtttcttaag atttgtg caggtcaataataaataactatcgttgaat -609 

-608 taagggagtaccatcaaagaaattgatttaSaacacgatgcgggtggagggagctagaaa -549 

-548 gttagtacaaatttggttgcactaagtacttcatccgtctcaatttatgagattttgttt -489 

-488 gattcgagacgaaatttaataaagatgatttttttaaagttgtaatctaaaacaagtcat -429 

-428 aaatatttgcatcactataataatctcattaaatgtaaatg^aatatttttagctaaatta -369 

-368 ttactactccctccatgtccatattagttgatcatc^tactatatattaactgtccacct -309 

-308 tac^^^taataaaatattaattaaagtttttctatactagatataaaaatgttattat -249 

-248 tatttttgataaagactagaaagagtatactatttgtatatctacagtgggacgaccagt -189 

- 1 8 8 taagtat attgtagtcaaagtaaggcaaccggatggactgcat gcagcacaaaggc tctc - 12 9 

-128 accac ga^aa^aT stcaatattccttctctttcatttccatcaacaccttcaccaactaa -69 

-68 caaattaaaagaaagaaaaaaaaatctctcagtttcctcacaagctaattagacccgttt -9 

-8 c c g a a g aaATGGC C C TAGC TATCCCC TT T AAC AATGAAGAGG AGATTGTTC GC CCTGTTG 52 
1 MALAIPFNNEEEIVRPV 17 
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Fig. 3 0 
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Fig. 3 1 
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Fig. 3 2 
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SEQUENCE LISTING 

<110> NAGOYA INDUSTRIAL SCIENCE RESEARCH INSTITUTE 
YOSHIOKA, Hirofumi 

<120> Pathogen-responsive promotor 

<130> P0206402 

<150> JP P2002-351701 

<151> 2002-12-03 

<150> JP P2003-294409 

<151> 2003-08-18 

<160> 39 

<170> Patentln version 3.1 

<210> 1 

<211> 2648 

<212> DNA 

<213> Solanum tuberosum 

<220> 

<221> misc_feature 

<222> (246).. (246) 

<223> n stands for any base 



<220> 

<221> roisc_feature 

<222> (278) . . (278) 

<223> n stands for any base 



<400> 1 

ctcttctgtt gatgtgctat agtcttttat atagcgctct attcatgttg taatttggcc 60 

tctactttaa tttttttcaa cctaaaccaa cgtacaataa tgtgtaatga tactaatttg 120 

actcacataa tagcatggtg ctagaagagt cacttgaaag agtatactga agagtattaa 180 

aaatataatt ctaaagaatt tcgaagattc aattataatt gatcaagaag gtgataagag 240 
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ccttcnacaa caacgtaaag tttgggtagc ctctatanat gactatgaaa atagccaaaa 300 

aaaaattcaa attcgaattc ttgtaatcct tatttaggat tattgcgacc atcacttgtg 360 

ggtgccttac ttgactaaat atttgattaa acattaattt ttggtcagtg gatatacatg 420 

ccactcaatt ttaaataaat tagtgatccc ttacgatctt aaaaaaattg tatttttgtg 480 

tgtaatgtca actttggttc aaatgtctaa tataataagt attaattcca acagtattag 540 

aattttattt ctaagatcac tcttacggtc ttaccactga aagattaaaa ttctaaccaa 600 

gaatttgaac tttaaatagt acttatgaat tttacttgcc gtttgaattt tatgtacatg 660 

cttagaataa ttaggtcctc atgtagtcaa ctttaagaaa attacaatgt tacgttctaa 720 

caagaacaaa tttgactcta gatttttaat tttttttttt taaaaaaaaa ctaaatactc 780 

atccgattca atttgtttga aactatgttc caattattaa tccgtttcaa aaacaatgtt 840 

acattcagat atttaaaatc aattaactta aatttctcat catcagtaag aagttttaat 900 

aatcacatga aggaaagcct gtttggagaa agttatgcgt aaaatattgc atatatctct 960 

tccattgaat tagttacatc tggatttgca taaaatcaac atttagtaaa atacgatggc 1020 

ttagatgatt gaactttgaa caggaaaaat aagcgtgcaa ataagccatc aatcttgaac 1080 

tttagaaata tatatatata attcaataag ttactttatt ggaatagcta tagtgacggc 1140 

ggatttagaa ttttcattaa agggactcta aaaaaatata gtgcctaaga tttgaacttg 1200 

aaactcaaga tgccactaaa caacctctaa tcttacattc agaaggttca aaatcaatat 1260 

atatagacat aattttttaa atttttttta acctccctcg actacctcta ggtccgccct 1320 

tactattccc atccgatctc ttgggaagcg ggggagaaaa ttttataata gtgcactcat 1380 

gctataatta catactaaga ttttatgtaa tgctatattt tttcaagttg aagacggaaa 1440 

caatagcatt ggatcaagac agacgccatt gaaggaagaa aaaacctaaa aaaataaaca 1500 

aaaggagaga cactttcttg gtcccttcga ggccatatat cccattaata taaaaatata 1560 

aaacaaaaaa aaagacagac ggtcgcccaa ggaaagaagg cggacgtcac taacggctaa 1620 
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ccctaactac aaataatgta attttccaaa aacggaacta taaggaataa aaaaca : tgaa 1680 

gattattgag tattattaat ttttaaaaga cagacgccac tcgaggaaat aaggaatcac 1740 

aaggagtaaa gaaagaaatt aaaggcacgt tacagtatca tataatataa atttaagttt 1800 

ggttgcattg aagttatata gtttttaaaa aaaaataaaa ttgtccaaca atacttgtcc 1860 

aatttagaaa atctaaaaga taatttatta ttttgtgttt gttttacctc aacatctaat 1920 

acatttctca aattattaaa tttaatatat tcaaaaggta atatagtaat attactctta 1980 

ttatttattt attgtttctt aagatttgtg caggtcaata ataaataact atcgttgaat 2040 

taagggagta ccatcaaaga aattgattta taacacgatg cgggtggagg gagctagaaa 2100 

gttagtacaa atttggttgc actaagtact tcatccgtct caatttatga gattttgttt 2160 

gattcgagac gaaatttaat aaagatgatt tttttaaagt tgtaatctaa aacaagtcat 2220 

aaatatttgc atcactataa taatctcatt aaatgtaaat gaatattttt agctaaatta 2280 

ttactactcc ctccatgtcc atattagttg atcatcttac tatatattaa ctgtccacct 2340 

tactcaatta ataaaatatt aattaaagtt tttctatact agatataaaa atgttattat 2400 

tatttttgat aaagactaga aagagtatac tatttgtata tctacagtgg gacgaccagt 2460 

taagtatatt gtagtcaaag taaggcaacc ggatggactg catgcagcac aaaggctctc 2520 

accactataa atactcaata ttccttctct ttcatttcca tcaacacctt caccaactaa 2580 

caaattaaaa gaaagaaaaa aaaatctctc agtttcctca caagctaatt agacccgttt 2640 

ccgaagaa 2648 

<210> 2 
<211> 2000 
<212> DNA 

<213> Solarium tuberosum 
<400> 2 

tttatgtaca tgcttagaat aattaggtcc tcatgtagtc aactttaaga aaattacaat 60 
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gttacgttct aacaagaaca aatttgactc tagattttta attttttttt tttaaaaaaa 120 

aactaaatac tcatccgatt caatttgttt gaaactatgt tccaattatt aatccgtttc 180 

aaaaacaatg ttacattcag atatttaaaa tcaattaact taaatttctc atcatcagta 240 

agaagtttta ataatcacat gaaggaaagc ctgtttggag aaagttatgc gtaaaatatt 300 

gcatatatct cttccattga attagttaca tctggatttg cataaaatca acatttagta 360 

aaatacgatg gcttagatga ttgaactttg aacaggaaaa ataagcgtgc aaataagcca 420 

tcaatcttga actttagaaa tatatatata taattcaata agttacttta ttggaatagc 480 

tatagtgacg gcggatttag aattttcatt aaagggactc taaaaaaata tagtgcctaa 540 

gatttgaact tgaaactcaa gatgccacta aacaacctct aatcttacat tcagaaggtt 600 

caaaatcaat atatatagac ataatttttt aaattttttt taacctccct cgactacctc 660 

taggtccgcc cttactattc ccatccgatc tcttgggaag cgggggagaa aattttataa 720 

tagtgcactc atgctataat tacatactaa gattttatgt aatgctatat tttttcaagt 780 

tgaagacgga aacaatagca ttggatcaag acagacgcca ttgaaggaag aaaaaaccta 840 

aaaaaataaa caaaaggaga gacactttct tggtcccttc gaggccatat atcccattaa 900 
tataaaaata taaaacaaaa aaaaagacag acggtcgccc aaggaaagaa ggcggacgtc 960 

actaacggct aaccctaact acaaataatg taattttcca aaaacggaac tataaggaat 1020 

aaaaaacatg aagattattg agtattatta atttttaaaa gacagacgcc actcgaggaa 1080 

ataaggaatc acaaggagta aagaaagaaa ttaaaggcac gttacagtat catataatat 1140 

aaatttaagt ttggttgcat tgaagttata tagtttttaa aaaaaaataa aattgtccaa 1200 

caatacttgt ccaatttaga aaatctaaaa gataatttat tattttgtgt ttgttttacc 1260 

tcaacatcta atacatttct caaattatta aatttaatat attcaaaagg taatatagta 1320 

atattactct tattatttat ttattgtttc ttaagatttg tgcaggtcaa taataaataa 1380 
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ctatcgttga attaagggag taccatcaaa gaaattgatt tataacacga tgcgggtgga 1440 

gggagctaga aagttagtac aaatttggtt gcactaagta cttcatccgt ctcaatttat 1500 

gagattttgt ttgattcgag acgaaattta ataaagatga tttttttaaa gttgtaatct 1560 

aaaacaagtc ataaatattt gcatcactat aataatctca ttaaatgtaa atgaatattt 1620 

ttagctaaat tattactact ccctccatgt ccatattagt tgatcatctt actatatatt 1680 

aactgtccac cttactcaat taataaaata ttaattaaag tttttctata ctagatataa 1740 

aaatgttatt attatttttg ataaagacta gaaagagtat actatttgta tatctacagt 1800 

gggacgacca gttaagtata ttgtagtcaa agtaaggcaa ccggatggac tgcatgcagc 1860 

acaaaggctc tcaccactat aaatactcaa tattccttct ctttcatttc catcaacacc 1920 

ttcaccaact aacaaattaa aagaaagaaa aaaaaatctc tcagtttcct cacaagctaa 1980 

ttagacccgt ttccgaagaa 2000 

<210> 3 
<211> 1500 
<212> DNA 

<213> Solanum tuberosum 
<400> 3 

aattttcatt aaagggactc taaaaaaata tagtgcctaa gatttgaact tgaaactcaa 60 

gatgccacta aacaacctct aatcttacat tcagaaggtt caaaatcaat atatatagac 120 

ataatttttt aaattttttt taacctccct cgactacctc taggtccgcc cttactattc 180 

ccatccgatc tcttgggaag cgggggagaa aattttataa tagtgcactc atgctataat 240 

tacatactaa gattttatgt aatgctatat tttttcaagt tgaagacgga aacaatagca 300 

ttggatcaag acagacgcca ttgaaggaag aaaaaaccta aaaaaataaa caaaaggaga 360 

gacactttct tggtcccttc gaggccatat atcccattaa tataaaaata taaaacaaaa 420 

aaaaagacag acggtcgccc aaggaaagaa ggcggacgtc actaacggct aaccctaact 480 
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acaaataatg taattttcca aaaacggaac tataaggaat aaaaaacatg aagattattg 
agtattatta atttttaaaa gacagacgcc actcgaggaa ataaggaatc acaaggagta 
aagaaagaaa ttaaaggcac gttacagtat catataatat aaatttaagt ttggttgcat 
tgaagttata tagtttttaa aaaaaaataa aattgtccaa caatacttgt ccaatttaga 
aaatctaaaa gataatttat tattttgtgt ttgttttacc tcaacatcta atacatttct 
caaattatta aatttaatat attcaaaagg taatatagta atattactct tattatttat 
ttattgtttc ttaagatttg tgcaggtcaa taataaataa ctatcgttga attaagggag 
taccatcaaa gaaattgatt tataacacga tgcgggtgga gggagctaga aagttagtac 
aaatttggtt gcactaagta cttcatccgt ctcaatttat gagattttgt ttgattcgag 
acgaaattta ataaagatga tttttttaaa gttgtaatct aaaacaagtc ataaatattt 
gcatcactat aataatctca ttaaatgtaa atgaatattt ttagctaaat tattactact 
ccctccatgt ccatattagt tgatcatctt actatatatt aactgtccac cttactcaat 
taataaaata ttaattaaag tttttctata ctagatataa aaatgttatt attatttttg 
ataaagacta gaaagagtat actatttgta tatctacagt gggacgacca gttaagtata 
ttgtagtcaa agtaaggcaa ccggatggac tgcatgcagc acaaaggctc tcaccactat 
aaatactcaa tattccttct ctttcatttc catcaacacc ttcaccaact aacaaattaa 
aagaaagaaa aaaaaatctc tcagtttcct cacaagctaa ttagacccgt ttccgaagaa 

<210> 4 
<211> 1000 
<212> DNA 

<213> Solatium tuberosum 
<400> 4 

aaaacggaac tataaggaat aaaaaacatg aagattattg agtattatta atttttaaaa 
gacagacgcc actcgaggaa ataaggaatc acaaggagta aagaaagaaa ttaaaggcac 



540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 



60 
120 
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gttacagtat catataatat aaatttaagt ttggttgcat tgaagttata tagtttttaa 180 

aaaaaaataa aattgtccaa caatacttgt ccaatttaga aaatctaaaa gataatttat 240 

tattttgtgt ttgttttacc tcaacatcta atacatttct caaattatta aatttaatat 300 

attcaaaagg taatatagta atattactct tattatttat ttattgtttc ttaagatttg 360 

tgcaggtcaa taataaataa ctatcgttga attaagggag taccatcaaa gaaattgatt 420 

tataacacga tgcgggtgga gggagctaga aagttagtac aaatttggtt gcactaagta 480 

cttcatccgt ctcaatttat gagattttgt ttgattcgag acgaaattta ataaagatga 540 

tttttttaaa gttgtaatct aaaacaagtc ataaatattt gcatcactat aataatctca 600 

ttaaatgtaa atgaatattt ttagctaaat tattactact ccctccatgt ccatattagt 660 

tgatcatctt actatatatt aactgtccac cttactcaat taataaaata ttaattaaag 720 

tttttctata ctagatataa aaatgttatt attatttttg ataaagacta gaaagagtat 780 

actatttgta tatctacagt gggacgacca gttaagtata ttgtagtcaa agtaaggcaa 840 

ccggatggac tgcatgcagc acaaaggctc tcaccactat aaatactcaa tattccttct 900 

ctttcatttc catcaacacc ttcaccaact aacaaattaa aagaaagaaa aaaaaatctc 960 

tcagtttcct cacaagctaa ttagacccgt ttccgaagaa 1000 

<210> 5 
<211> 1125 
<212> DNA 

<213> Solarium tuberosum 
<400> 5 

atgcgacctc ttcaaccacc cccaccagct gccaactcca cctcctccgc cgccgcatca 60 

tccatgcctc ctccctcttc cgccggacaa cgcagtcgtc cccggcgtcg tactgatttg 120 

acccttcctc ttcctcaacg tgacgttgct cttgctgttc ctctccccct tcctccaacc 180 

tccgctcctt cctcttcctc atcctcatct tcctccccgc ttcctacccc tttacatttc 240 
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tctgagctcg agagggttaa tcgcatcggt agtggcaccg gaggtactgt ttacaaggtt 300 

ctacatcgtc ccactggcag actctatgct ttgaaagtta tctatggtaa ccatgaggat 360 

tctgtccgtc tccagatgtg ccgtgagatc gagattctcc gagatgtaga caaccctaac 420 

gtcgttaggt gtcacgatat gttcgatcac aacggcgaaa tccaagttct tcttgagttc 480 

atggataaag gctctctcga agggatccat atccctctcg aacaacctct ctccgatcta 540 

actcgacagg ttctctccgg cctctactac ctccacaggc gtaagattgt tcacagagat 600 

atcaaacctt ctaacctctt aatcaactcc aggcgtgagg tcaagattgc agattttggg 660 

gtctccagag ttctcgcaca aactatggat ccttgcaatt cctccgtggg taccatcgct 720 

tacatgagtc ccgagagaat caacacagat ctgaatcacg gacagtacga cggatatgct 780 

ggggacatat ggagtcttgg ggtgagcatc ttagagttct acttgggaag gttccccttc 840 

tctgtgggga gacaaggaga ctgggccagc cttatgtgcg ccatttgtat gtcgcagcct 900 

cctgaggcac cacccactgc ttccagggag tttagggagt tcattgcctg ctgtttgcag 960 

agggatcctg ctaggcggtg gacggccgcg cagctcttgc gccatccctt catcacccag 1020 

aatagcccag gcacccacac cggtcctgct actacctcat tgagtaatca ggcacatcaa 1080 

ttgttacctc cacctcctca tttttcttct tcttcttctt cttga 1125 



<210> 6 
<211> 374 
<212> PRT 

<213> Solanum tuberosum 
<400> 6 

Met Arg Pro Leu Gin Pro Pro Pro Pro Ala Ala Asn Ser Thr Ser Ser 
15 10 15 



Ala Ala Ala Ser Ser Met Pro Pro Pro Ser Ser Ala Gly Gin Arg Ser 
20 25 30 
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Arg Pro Arg Arg Arg Thr Asp Leu Thr Leu Pro Leu Pro Gin Arg Asp 
35 40 45 



Val Ala Leu Ala Val Pro Leu Pro Leu Pro Pro Thr Ser Ala Pro Ser 
50 55 60 



Ser Ser Ser Ser Ser Ser Ser Ser Pro Leu Pro Thr Pro Leu His Phe 
65 70 75 80 



Ser Glu Leu Glu Arg Val Asn Arg lie Gly Ser Gly Thr Gly Gly Thr 
85 90 95 



Val Tyr Lys Val Leu His Arg Pro Thr Gly Arg Leu Tyr Ala Leu Lys 
100 105 110 



Val lie Tyr Gly Asn His Glu Asp Ser Val Arg Leu Gin Met Cys Arg 
115 120 125 



Glu lie Glu lie Leu Arg Asp Val Asp Asn Pro Asn Val Val Arg Cys 
130 135 140 



His Asp Met Phe Asp His Asn Gly Glu lie Gin Val Leu Leu Glu Phe 
145 150 155 160 



Met Asp Lys Gly Ser Leu Glu Gly lie His Me Pro Leu Glu Gin Pro 
165 170 175 



Leu Ser Asp Leu Thr Arg Gin Val Leu Ser Gly Leu Tyr Tyr Leu His 
180 185 190 



Arg Arg Lys He Val His Arg Asp Me Lys Pro Ser Asn Leu Leu Me 
195 200 205 
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Asn Ser Arg Arg Glu Val Lys lie Ala Asp Phe Gly Val Ser Arg Val 
210 215 220 



Leu Ala Gin Thr Met Asp Pro Cys Asn Ser Ser Val Gly Thr He Ala 
225 230 235 240 



Tyr Met Ser Pro Glu Arg lie Asn Thr Asp Leu Asn His Gly Gin Tyr 
245 250 255 



Asp Gly Tyr Ala Gly Asp Me Trp Ser Leu Gly Val Ser lie Leu Glu 
260 265 270 



Phe Tyr Leu Gly Arg Phe Pro Phe Ser Val Gly Arg Gin Gly Asp Trp 
275 280 285 



Ala Ser Leu Met Cys Ala lie Cys Met Ser Gin Pro Pro Glu Ala Pro 
290 295 300 



Pro Thr Ala Ser Arg Glu Phe Arg Glu Phe lie Ala Cys Cys Leu Gin 
305 310 315 320 



Arg Asp Pro Ala Arg Arg Trp Thr Ala Ala Gin Leu Leu Arg His Pro 
325 330 335 



Phe lie Thr Gin Asn Ser Pro Gly Thr His Thr Gly Pro Ala Thr Thr 
340 345 350 



Ser Leu Ser Asn Gin Ala His Gin Leu Leu Pro Pro Pro Pro His Phe 
355 360 365 



Ser Ser Ser Ser Ser Ser 
370 



<210> 7 
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<211> 1125 
<212> DNA 
<213> Artificial 

<220> 

<223> mutant MEK gene 
<400> 7 

atgcgacctc ttcaaccacc cccaccagct gccaactcca cctcctccgc cgccgcatca 
tccatgcctc ctccctcttc cgccggacaa cgcagtcgtc cccggcgtcg tactgatttg 
acccttcctc ttcctcaacg tgacgttgct cttgctgttc ctctccccct tcctccaacc 
tccgctcctt cctcttcctc atcctcatct tcctccccgc ttcctacccc tttacatttc 
tctgagctcg agagggttaa tcgcatcggt agtggcaccg gaggtactgt ttacaaggtt 
ctacatcgtc ccactggcag actctatgct ttgaaagtta tctatggtaa ccatgaggat 
tctgtccgtc tccagatgtg ccgtgagatc gagattctcc gagatgtaga caaccctaac 
gtcgttaggt gtcacgatat gttcgatcac aacggcgaaa tccaagttct tcttgagttc 
atggataaag gctctctcga agggatccat atccctctcg aacaacctct ctccgatcta 
actcgacagg ttctctccgg cctctactac ctccacaggc gtaagattgt tcacagagat 
atcaaacctt ctaacctctt aatcaactcc aggcgtgagg tcaagattgc agattttggg 
gtctccagag ttctcgcaca agatatggat ccttgcaatg actccgtggg taccatcgct 
tacatgagtc ccgagagaat caacacagat ctgaatcacg gacagtacga cggatatgct 
ggggacatat ggagtcttgg ggtgagcatc ttagagttct acttgggaag gttccccttc 
tctgtgggga gacaaggaga ctgggccagc cttatgtgcg ccatttgtat gtcgcagcct 
cctgaggcac cacccactgc ttccagggag tttagggagt tcattgcctg ctgtttgcag 
agggatcctg ctaggcggtg gacggccgcg cagctcttgc gccatccctt catcacccag 
aatagcccag gcacccacac cggtcctgct actacctcat tgagtaatca ggcacatcaa 
ttgttacctc cacctcctca tttttcttct tcttcttctt cttga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1125 
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<210> 8 

<211> 374 

<212> PRT 

<213> Artificial 

<220> 

<223> mutant MEK 

<400> 8 

Met Arg Pro Leu Gin Pro Pro Pro Pro Ala Ala Asn Ser Thr Ser Ser 
1 5 10 15 



Ala Ala Ala Ser Ser Met Pro Pro Pro Ser Ser Ala Gly Gin Arg Ser 
20 25 30 



Arg Pro Arg Arg Arg Thr Asp Leu Thr Leu Pro Leu Pro Gin Arg Asp 
35 40 45 



Val Ala Leu Ala Val Pro Leu Pro Leu Pro Pro Thr Ser Ala Pro Ser 
50 55 60 



Ser Ser Ser Ser Ser Ser Ser Ser Pro Leu Pro Thr Pro Leu His Phe 
65 70 75 80 



Ser Glu Leu Glu Arg Val Asn Arg Me Gly Ser Gly Thr Gly Gly Thr 
85 90 95 



Val Tyr Lys Val Leu His Arg Pro Thr Gly Arg Leu Tyr Ala Leu Lys 
100 105 110 



Val lie Tyr Gly Asn His Glu Asp Ser Val Arg Leu Gin Met Cys Arg 
115 120 125 



Glu lie Glu lie Leu Arg Asp Val Asp Asn Pro Asn Val Val Arg Cys 
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130 135 140 



His Asp Met Phe Asp His Asn Gly Glu Me Gin Val Leu Leu Glu Phe 
145 150 155 160 



Met Asp Lys Gly Ser Leu Glu Gly Me His Me Pro Leu Glu Gin Pro 
165 170 175 



Leu Ser Asp Leu Thr Arg Gin Val Leu Ser Gly Leu Tyr Tyr Leu His 
180 185 190 



Arg Arg Lys Me Val His Arg Asp Me Lys Pro Ser Asn Leu Leu Me 
195 200 205 



Asn Ser Arg Arg Glu Val Lys Me Ala Asp Phe Gly Val Ser Arg Val 
210 215 220 



Leu Ala Gin Asp Met Asp Pro Cys Asn Asp Ser Val Gly Thr Me Ala 
225 230 235 240 



Tyr Met Ser Pro Glu Arg Me Asn Thr Asp Leu Asn His Gly Gin Tyr 
245 250 255 



Asp Gly Tyr Ala Gly Asp Me Trp Ser Leu Gly Val Ser Me Leu Glu 
260 265 270 



Phe Tyr Leu Gly Arg Phe Pro Phe Ser Val Gly Arg Gin Gly Asp Trp 
275 280 285 



Ala Ser Leu Met Cys Ala Me Cys Met Ser Gin Pro Pro Glu Ala Pro 
290 295 300 



Pro Thr Ala Ser Arg Glu Phe Arg Glu Phe Me Ala Cys Cys Leu Gin 
305 310 315 320 
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Arg Asp Pro Ala Arg Arg Trp Thr Ala Ala Gin Leu Leu Arg His Pro 
325 330 335 



Phe Me Thr Gin Asn Ser Pro Gly Thr His Thr Gly Pro Ala Thr Thr 
340 345 . 350 



Ser Leu Ser Asn Gin Ala His Gin Leu Leu Pro Pro Pro Pro His Phe 
355 360 365 



Ser Ser Ser Ser Ser Ser 
370 



<210> 9 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for RT-PCR 

<400> 9 

aggagattgt tcgccccata 



<210> 10 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for RT-PCR 

<400> 10 

tctccatgag tccttacatg 



<210> 11 
<211> 22 
<212> DNA 
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<213> Artificial 
<220> 

<223> primer for RT-PCR 
<400> 11 

catcgattgt tttgtacatc tg 



<210> 12 

<211> 26 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for RT-PCR 

<400> 12 

aataatgata caaaaaaaaa ttaagg 



<210> 13 

<211> 22 

<212> DNA 

<213> Artificial 



<220> 

<223> primer for RT-PCR 
<400> 13 

tatcaattca ccaaggaaca ct 



<210> 14 

<211> 27 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for RT-PCR 



<400> 14 

gaagtaatta aatttaaata ttatcaa 



27 
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<210> 15 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for RT-PCR 

<400> 15 

ttgtctgctg ctgcttgtgg 



<210> 16 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for RT-PCR 

<400> 16 

tctccatgag tccttacatg 



<210> 17 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for RT-PCR 

<400> 17 

aggacattgt tcgacctgtt 



<210> 18 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for RT-PCR 



<400> 18 
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tctccatgag tccttacatg 20 



<210> 19 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for RT-PCR 

<400> 19 

catcccttaa aattataagt attc 24 



<210> 20 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for RT-PCR 

<400> 20 

aataatgata caaaataaat taagg 25 



<210> 21 
<211> 2231 
<212> DNA 

<213> Solanum tuberosum 
<400> 21 

atggccctag ctatcccctt taacaatgaa gaggagattg ttcgccctgt tgccaatttc 60 
tctccaagtc tttggggtga tcgtttccat tcattctctc tcgacaatca ggtaattact 120 
taattaatta ctaattaaat ccttctctat cgcttatatt tggttaatta ctactaatcc 180 
caatcatgaa cattttacag gttgctgaaa agtatgctca agagattgaa actttgaagg 240 
aacaaacaag gagtttgttg tctgctgctg cttgtggaat aacattggct gagaaattga 300 
atctgataga cattgttgag cgccttggct tagcttatca ttttgagaaa caaatagatg 360 
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atatgttgga tcaaatttac aaagcagatc ccaactttga cgctcatgat ttaaacactt 420 

tatcccttca atttcgaata ttaagacaac atggttacaa tatctcccaa agtaggtcca 480 

tcatttaaaa caattcacca aaataatacg tttttttctg catgaaaact aattatcttt 540 

tgcttttatt cgatcatgat ccagaatttt tcagcagatt ccaagatgcg aatggcaagt 600 

tcaaggaatg tcttagcaac gacatcaggg gtctattgaa cttatacgaa gcttcacatg 660 

taaggactca tggagaagat attttagaag aggcacttgt tttctccact gctcatcttg 720 

agtctgcagc tccacatttg gagtcacctc tgagtaagca agtgactcat gcccttgagc 780 

agtctctcca taagagcatt ccaagagtcg agacgcgcta cttcatctcc atctacgaag 840 

aggaggaatt taagaatgat gtgttgcttc gatttgccaa attggattac aacttactcc 900 

agatgtt'gca caaacacgaa cttagtgaag tatcaaggta tacagatgtg ttaagttgaa 960 

ttaaaaatac tagtataaat tatttgttga tagtaatttc taagattggt acttattttg 1020 

taggtggtgg aaagatttgg attttgtgac aacgcttcca tatgctaggg atagagcagt 1080 

ggaatgttac ttttggacga tgggagtgta tgctgaacct caatactctc aggctcgtgt 1140 

catccttgca aagactatag caatgatttc gatagtagat gacacattcg atgcttatgg 1200 

aatagtaaaa gaacttgagg tctacaccga tgccatacaa aggtatggac ttgcctctcc 1260 

aacagttcat ggatttatta gacgggaaac ttactaaatc tctttctgtt ttattaggtg 1320 

ggatattagt caaattgatc gactcccaga atacatgaaa gttagtttta aggctctttt 1380 

ggatctctat gaagattatg aaaaggagtt gtcaaaggat ggcagatccg atgttgtcca 1440 

ctacgcaaaa gaaagagtag gactcactga tttctattta aaaacacttg tatttacctt 1500 

atactatttc tttattatac aattagatct gttatgggag tattgatggt tgaatgtctt 1560 

gtggtttctg ttaaacagat gaaggagatt gtgagaaact attttgtaga agcaaagtgg 1620 

ttcattgagg gatatatgcc gcctgtttct gagtatctta gcaatgcatt agctaccagc 1680 

acatattact tgctaactac aacatcctat ttgggagtga agtcagcaac aaaggaagat 1740 
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tttgaatggt tggctacgaa ccctaaaatt cttgaagcca atgtgacatt atgccgagtt 1800 

gttgatgaca tagcaacgta tgaggtaatt agcatcgcat tacactacat aaatcatctt 1860 

ataatttaga gttacagtaa tttaatacaa attgatttca catacttata aatgaattat 1920 

aattgccatt ccaggttgag aagggtaggg gccaaatcgc aacaggaatt gagtgttata 1980 

tgagggatta tgacgtatca acagaagtag caatggaaaa attccaagag atggctgaga 2040 

tagcatggaa ggatgtaaat gaaggaattc ttcgaccaac acctgtctct acagaaattc 2100 

ttactcgcat tctcaatctt gctcgtatta tagatgtcac ttacaagcac aatcaagatg 2160 

gatacactca tcccgaaaaa gttctaaaac ctcacatcat tgctttactg gtggactcca 2220 

ttgagatcta a 2231 

<210> 22 
<211> 1337 
<212> DNA 

<213> Solanum tuberosum 
<400> 22 

gtccgccctt actattccca tccgatctct tgggaagcgg gggagaaaat tttataatag 60 
tgcactcatg ctataattac atactaagat tttatgtaat gctatatttt ttcaagttga 120 
agacggaaac aatagcattg gatcaagaca gacgccattg aaggaagaaa aaacctaaaa 180 
aaataaacaa aaggagagac actttcttgg tcccttcgag gccatatatc ccattaatat 240 
aaaaatataa aacaaaaaaa aagacagacg gtcgcccaag gaaagaaggc ggacgtcact 300 
aacggctaac cctaactaca aataatgtaa ttttccaaaa acggaactat aaggaataaa 360 
aaacatgaag attattgagt attattaatt tttaaaagac agacgccact cgaggaaata 420 
aggaatcaca aggagtaaag aaagaaatta aaggcacgtt acagtatcat ataatataaa 480 
tttaagtttg gttgcattga agttatatag tttttaaaaa aaaataaaat tgtccaacaa 540 
tacttgtcca atttagaaaa tctaaaagat aatttattat tttgtgtttg ttttacctca 600 
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acatctaata catttctcaa attattaaat ttaatatatt caaaaggtaa tatagtaata 660 

ttactcttat tatttattta ttgtttctta agatttgtgc aggtcaataa taaataacta 720 

tcgttgaatt aagggagtac catcaaagaa attgatttat aacacgatgc gggtggaggg 780 

agctagaaag ttagtacaaa tttggttgca ctaagtactt catccgtctc aatttatgag 840 

attttgtttg attcgagacg aaatttaata aagatgattt ttttaaagtt gtaatctaaa 900 

acaagtcata aatatttgca tcactataat aatctcatta aatgtaaatg aatattttta 960 

gctaaattat tactactccc tccatgtcca tattagttga tcatcttact atatattaac 1020 

tgtccacctt actcaattaa taaaatatta attaaagttt ttctatacta gatataaaaa 1080 

tgttattatt atttttgata aagactagaa agagtatact atttgtatat ctacagtggg 1.140 

acgaccagtt aagtatattg tagtcaaagt aaggcaaccg gatggactgc atgcagcaca 1200 

aaggctctca ccactataaa tactcaatat tccttctctt tcatttccat caacaccttc 1260 

accaactaac aaattaaaag aaagaaaaaa aaatctctca gtttcctcac aagctaatta 1320 

gacccgtttc cgaagaa 1337 



<210> 23 
<211> 50 
<212> DNA 

<213> Solanum tuberosum 
<400> 23 

gtccgccctt actattccca tccgatctct tgggaagcgg gggagaaaat 50 



<210> 24 
<211> 1287 
<212> DNA 

<213> Solanum tuberosum 
<400> 24 

tttataatag tgcactcatg ctataattac atactaagat tttatgtaat gctatatttt 60 



WO 2004/050874 




ttcaagttga agacggaaac aatagcattg 
aaacctaaaa aaataaacaa aaggagagac 
ccattaatat aaaaatataa aacaaaaaaa 
ggacgtcact aacggctaac cctaactaca 
aaggaataaa aaacatgaag attattgagt 
cgaggaaata aggaatcaca aggagtaaag 
ataatataaa tttaagtttg gttgcattga 
tgtccaacaa tacttgtcca atttagaaaa 
ttttacctca acatctaata catttctcaa 
tatagtaata ttactcttat tatttattta 
taaataacta tcgttgaatt aagggagtac 
gggtggaggg agctagaaag ttagtacaaa 
aatttatgag attttgtttg attcgagacg 
gtaatctaaa acaagtcata aatatttgca 
aatattttta gctaaattat tactactccc 
atatattaac tgtccacctt actcaattaa 
gatataaaaa tgttattatt atttttgata 
ctacagtggg acgaccagtt aagtatattg 
atgcagcaca aaggctctca ccactataaa 
caacaccttc accaactaac aaattaaaag 
aagctaatta gacccgtttc cgaagaa 

<210> 25 
<211> 30 
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gatcaagaca gacgccattg aaggaagaaa 120 

actttcttgg tcccttcgag gccatatatc 180 

aagacagacg gtcgcccaag gaaagaaggc 240 

aataatgtaa ttttccaaaa acggaactat 300 

attattaatt tttaaaagac agacgccact 360 

aaagaaatta aaggcacgtt acagtatcat 420 

agttatatag tttttaaaaa aaaataaaat 480 

tctaaaagat aatttattat tttgtgtttg 540 

attattaaat ttaatatatt caaaaggtaa 600 

ttgtttctta agatttgtgc aggtcaataa 660 

catcaaagaa attgatttat aacacgatgc 720 

tttggttgca ctaagtactt catccgtctc 780 

aaatttaata aagatgattt ttttaaagtt 840 

tcactataat aatctcatta aatgtaaatg 900 

tccatgtcca tattagttga tcatcttact 960 

taaaatatta attaaagttt ttctatacta 1020 

aagactagaa agagtatact atttgtatat 1080 

tagtcaaagt aaggcaaccg gatggactgc 1140 

tactcaatat tccttctctt tcatttccat 1200 

aaagaaaaaa aaatctctca gtttcctcac 1260 

1287 
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<212> DNA 
<213> Artificial 

<220> 

<223> primer for PCR 
<400> 25 

cggaattctt gtaatcctta tttaggatta 



<210> 26 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for PCR 

<400> 26 

cggaattcgt ccgcccttac tattcccatc 



<210> 27 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for PCR 

<400> 27 

cggaattctt tataatagtg cactcatgct 



<210> 28 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for PCR 

<400> 28 

cggaattcgc tatatttttt caagttgaag 



22/25 



30 



30 



30 
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<210> 29 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for PCR 

<400> 29 

cggaattcga cgccattgaa ggaagaaaaa 30 



<210> 30 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for PCR 

<400> 30 

cggaattcac tttcttggtc ccttcgaggc 30 



<210> 31 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for PCR 

<400> 31 

cggaattcaa caaaaaaaaa gacagacggt 30 



<210> 32 

<211> 30 

<212> DNA 

<213> Artificial 



<220> 

<223> primer for PCR 
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<400> 32 

cggaattcgt tatatagttt ttaaaaaaaa 



<210> 33 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for PCR 

<400> 33 

cggaattcga tttataacac gatgcgggtg 



<210> 34 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for PCR 

<400> 34 

cggaattctt actatatatt aactgtccac 



<210> 35 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for PCR 

<400> 35 

ccatcgattc ctcttcattg ttaaagggga 



<210> 36 

<211> 28 

<212> DNA 

<213> Artificial 



30 



30 
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<220> 

<223> primer for PCR 
<400> 36 

ttgggcccat gcgacctctt caaccacc 



<210> 37 

<211> 27 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for PCR 

<400> 37 

gactagtaca aaagagtgtg gaattac 



<210> 38 

<211> 26 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for PCR 

<400> 38 

gtcgacgaca cagccacgta cgaggt 



<210> 39 

<211> 26 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for PCR 



<400> 39 

atcgatagac tttctccgga tgagtg. 
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